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Introduction 


Here is the new Power Transistor catalog from 
National Semiconductor Corporation. It contains 
information on all of National's Power Transistors, 
as of this date. ♦ 

Included in this catalog is a part number to 
process conversion listing and a reference guide 
showing all device types available for any process/ 
package combination. 

Because National, is rapidly expanding its 
Power Transistor capability, if you don't find the 
device you want, contact your nearest sales repre- 
sentative for additional information. 


© National Semiconductor Corporation 

2900 Semiconductor Drive, Santa Clara, California 95051, 
(408) 737-5000/TWX (910) 339-9240 

National does hot assume any responsibility for use of any circuitry 
described; no circuit patent licenses are. implied, and National 
reserves the right, at any time without notice, to change said circuitry. 


Manufactured under one or more of the following U.S. patents: 
3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 

3381071, 3408542, 3421025, 3426423, 3440498, 3518750, 

3519897, 3557431, 3560765, 3566218, 3571630, 3575609, 

3579059, 3593069, 3597640, 3607469, 3617859, 3631312, 

3633052, 3638131, 3648071, 3651565, 3693248. 
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Ordering Information 


Devices are identified by a part number consisting of both alpha and numeric digits. Part numbers 
may be either JEDEC or PRO Electron registered numbers, or in-house numbers. Examples of 
each follow. 


2N4918 JEDEC Registered Numbering System 

BD675 PRO Electron 

Type Designating Code 

92PU01 

PACKAGE 

PREFIX 


T 

D40, D41 

TO-202 


1 — Device Number 

D42, D43 

TO-202 



D44, D45 

TO-220 


Package Prefix 

MJE 

TO-126, TO-220 



NCBJ 

TO- 126 



NCBS 

TO-39 



NCBT 

TO-92 ' 



NCBW 

TO-220 



NSD 

TO-202 



NSP 

TO-220 



TIP 

TO-220 



92P 

92-Plus 
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Alpha-Numerical Index (Continued) 


2N6289. 

2N6290. 

2N6291 . 

2N6292. 

2N6293. 

92PE37A 

92PE37B 

92PE37C 

92PE77A 

92PE77B 

92PE77C 

92PE487 

92PE488 

92PE489 

92PU01 . 

92PU01A 

92PU05. 

92PU06. 

92PU07. 

92PU10. 

92PU45. 

92PU45A 

92PU51 . 

92PU51A 

92PU55. 

92PU56. 

92PU57. 

D44C1 . 

D44C2 . 

D44C3 . 

D44C4 . 

D44C5 . 

D44C6 . 

D44C7 . 

D44C8 . 

D44C9 . 

D44C10. 

D44C11. 

D44C12. 

D45C1 . 

D45C2 . 

D45C3 . 

D45C4 . 

D45C5 . 

D45C6 . 

D45C7 . 

D45C8 . 

D45C9 . 

D45C10. 

D45C11. 

D45C12. 

MJE700. 

MJE701. 

MJE702. 

MJE703. 

MJE800. 


3-37 

3-37 

3-37 

3-37 

3-37 

1-3 

1-3 

1-3 

1-3 

1-3 

1-3 

1-5 

1-5 

1-5 

1-7 

1-7 

1-9 

1-9 

1-9 

1-11 

1-13 

1-13 

1-7 

1-7 

1-9 

1-9 

1-9 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3-3 

3- 3 

4- 3 
4-3 
4-3 
4-3 
4-3 
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Alpha-Numerical Index (continued) 
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NSD6181. . 2-15 

NSDU01 2-3 

NSDU01A 2-3 

NSDU05 2-5 

NSDU06 2-5 

NSDU07 *. 2-5 

NSDU45 2-7 

NSDU45A . . . 2-7 

NSDU51 2-3 

NSDU51A 2-3 

NSDU55 2-5 

NSDU56 2-5 

NSDU57 2-5 

NSE170 2-17 
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NSE181 2-17 

NSP41 3-5 
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NSP42B ! 3-5 
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NSP371 3-7 

NSP520 3-7 
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NSP4918 3-9 

NSP4919 3-9 

NSP4920 3-9 

NSP4921 3-9 
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Alpha-Numerical Index (Continued) 
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Process 35 RF-HF Power Amplifier 6-3 
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Process 38 Medium Power 6-9 

Process 39 Medium Power 6-11 
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Process 78 Medium Power 6-15 

Process 79 Medium Power 6-17 

TIP29 3-15 

TIP29A 3-15 

TIP29B . 3-15 
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TIP30 ' 3-15 

TIP30A 3-15 

TIP30B . 3-15 

TIP30C 3-15 

TIP31 3-17 

TIP31A 3-17 

TIP31B . 3-17 

TIP31C 3-17 

TIP32 3-17 

TIP32A 3-17 

TIP32B 3-17 

TIP32C 3-17 

TIP61 3-19 

TIP61A 3-19 

TIP61B 3-19 

TIP61C 3-19 

TIP62 3-19 

TIP62A 3-19 

TIP62B 3-19 

TIP62C . . 3-19 

TIP1 10 3-21 

TIP1 11 3-21 

TIP1 12 3-21 

TIP1 15 3-21 

TIP1 16 3-21 

TIP1 17 3-21 

TIP120 3-25 

TIPI 25 3-25 
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MAXIMUM 
RATINGS 
(Notes 1 and 2) 

PACKAGE 

92+ (ECB) 

92 + (EBC) 

TO-202 (EBC) 

TO-202 (BCE) 

TO-126 

TO-220 

TO-3 

P D = 1 W @ 

Ta = 25°C 

P D =1W@ 

Ta = 25° c 

PD= 1.75 W@ 

T A = 25° C 

Pd = iow@ 

T C = 25° C 

Pq= 1.75 W@ 

Ta = 25° C 

Pd = 10 w@ 

T C = 25° C 

Pq= 1.5 W@ 

T A = 25° C 

Pd = 40 w @ 

Tc = 25°C 

Pd = 2 w @ 

Ta = 25° c 

Pd = 90 w @ 

Tc = 25° C 

PD = 150W@ 

T C = 25° C 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

DARLINGTON POWER 

BVcEO = 50V, 
IC= 1.5A, 

(P05) 



92PU45 

92PU45A 


NSDU45 

NSDU45A 

NSD151 

NSD152 

NSD153 

NSD154 

D40C1-8 










bvceo = ioov, 

•C = 6A, 

(P2J/3J) 









BD675 

BD675A 

BD677 

BD677A 

BD679 

BD679A 

MJE800-3 

NSP2102 

2N6037-9 

BD676 

BD676A 

BD678 

BD678A 

BD680 

BD680A 

MJE700-3 

NSP2091 

2N6034-6 

NSP695 

NSP695A 

NSP697 

NSP697A 

NSP699 

NSP699A 

NSP701 

NSP2100 

NSP2101 
NSP2103 
TIP1 10-3 

2N6386 

NSP696 

NSP696A 

NSP698 

NSP698A 

NSP700 

NSP700A 

NSP702 

NSP2090 
NSP2092 
NSP2093 
TIP1 15-7 



BV C EO = 100V, 

IC=10A, 

(P4K/5K) 











TIPI 21 
TIP122 

TIP125-7 

2N6055-9 

2N6300 

2N6301 

MJ1000 

MJ1001 

2N6050-4 

2N6298 

2N6299 

MJ900 

MJ901 

HIGH VOLTAGE 

BVcEO = 500V, 
1C = 100 mA, 
(P48) 

92PE487 

92PE488 

92PE489 


92PU10 

92PU391 

92PU392 

92PU393 


NSDU10 

NSD131-5 

NSD3439 

NSD3440 










BVcEO = 350V, 
1C = 500 mA, 
(P36) 









MJE340 

MJE341 

MJE344 

MJE3439 

MJE3440 

2N5655 

2N5656 

2N5657 
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GENERAL PURPOSE 


MAXIMUM 

RATINGS 
(Notes 1 and 2) 


92+ (ECB) 

92+ (EBC) 

TO-202 (EBC) 

P D = 1 W@ 

Ta = 25° C 

Pd = 1 w @ 

T A = 25° C 

P D = 1.75 W@ 

T A = 25° C 

Pq= 10W@ 

T C = 25°C 

NPN 

PNP 


PNP 

NPN 

PNP 

BV C EO = 45V, 
IC= 15A, 

(P37) 

BD373A 

BD373A-10 

BD373A-16 

BD373A-25 


BD371A 

BD371A-10 

BD371A-16 

BD371A-25 

92PU01 

92PU01A 


D40D1-5 

NSDU01-3 

NSDU01A 


BV C EO = 45V, 
IC= 1.5A, 

(P77) 




BD372A 

BD372A-10 

BD372A-16 

BD372A-25 

92PU51 

92PU51A 


D41D1 

D41D2 

D41D4 

D41D5 

D41E1 

NSDU51 

NSDU51A 

NSDU52 

NSD202 

NSD203 

BVqeO = 80V, 
l C = 1.5A, 

(P38) 

BD373B 

BD373B-10 

BD373B-16 

BD373B-25 

BD373C 

BD373C-6 

BD373C-10 

BD373C-16 

92PE37A 

92PE37B 

92PE37C 


BD371B 

BD371B-10 

BD371B-16 

BD371B-25 

BD371C 

BD371C-6 

BD371C-10 

BD371C-16 

1 

D40D7 

D40D8 

D40D10 

D40D11 

D40D13 

D40D14 

D40E1 

D40E5 

D40E7 

NSDU05 

NSD6178 

NSD6179 


BVcEO ~ 80V, 
1C = 1.5A, 

(P78) 


BD372A 

BD372A-10 

BD372A-16 

BD372A-25 

BD372B 

BD372B-10 

BD372B-16 

BD372B-25 

BD372C 

BD372C-6 

BD372C-10 


BD370A 

BD370A-10 

BD370A-16 

BD370A-25 

BD370B 

BD370B-10 

BD370B-16 

BD370B-25 

BD370C 

BD370C-6 

BD370C-10 


D41D7 

D41D8 

D41D10 

D41D11 

D41D13 

D41D14 

D41E5 

D41E7 

NSDU55 

NSD6180 

NSD6181 
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PACKAGE 


TO-202 (BCE) 

TO-126 

TO-220 

TO-3 

Pp = 1.75 W@ 

Ta = 25° C 

Pd = iow@ 

T C = 25°C 

PD = 1.5 W@ 

Ta = 25°C 

Pd = 40 w @ 

T C = 25°C 

Pd = 2 W @ 

Ta = 25° C 

Pp = 90 w @ 

T C = 25°C 

PD = 150 W@ 

T C = 25° C 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

D42C1-6 

NSE180 


BD135 

MJE180 

MJE720 







D43C1-6 

NSE170 


BD136 

MJE170 

MJE710 





D42C7-12 

NSE181 


BD137 

MJE181 

MJE721 




i 

! 



D43C7-12 

NSE171 

i 

1 

■ 1 

! 

BD138 

MJE171 

MJE711 

1 

I 


1 
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MAXIMUM 
RATINGS 
(Notes 1 and 2) 

PACKAGE 

92+ (ECB) 

92 + (EBC) 

TO-202 (EBC) 

TO-202 (BCE) 

TO-126 

TO-220 

TO-3 

Pp = 1 W @ 

T A = 25°C 

P D = 1 W @ 

TA = 25° C 

Pp = 1.75 W@ 

T A = 25° C 

P D = 10W@ 

T C = 25°C 

Pp = 1.75 W@ 

T A = 25° C 

Pp = iow@ 

T C = 25° C 

Pp = 1.5 W@ 

Ta = 25°C 

Pp = 40 W @ 

T C = 25°C 

PD = 2W@ 

Ta = 25°C 

Pp = 90 W @ 

T C = 25° C 

Pp = 150 W@ 

T C = 25° C 

NPN 

PNP 

NPN 

PNP 


PNP 

NPN 


NPN 

PNP 


PNP 

NPN 

PNP 

GENERAL PURPOSE 

BVcEO = 80V, 
IC= 1.5A, 

<P78) 


BD372C-16 

92PE77A 

92PE77B 

92PE77C 


BD370C-16 




■ 



■ 




BVcEO = 110V. 
I C = 1.5A, 

(P39) 

BD373D 

BD373D-6 

BD373D-10 


BD371D 

BD371D-6 

BD371D-10 

92PU05 

92PU06 

92PU07 


NSDU06 

NSDU07 

NSD 104-6 




BD139 

MJE182 

MJE722 






bv C eo = iiov, 

IC= 1.5A, 

(P79) 


BD372D 

BD372D-6 

BD372D-16 


BD370D 

BD370D-6 

BD370D-16 

92PU55 

92PU56 

92PU57 

NSDU56 

NSDU57 

NSDU204-6 




BD140 

MJE172 

MJE712 






bvceo = ioov, 

IC = 3A, 

(P2C/3C) 

1 

' 







! 

! 

BD233 

BD235 

BD237 

BD433 

BD435 

BD437 

BD439 

BD441 

BD520 

BD521 

2N4921-3 

BD234 

BD236 

BD238 

BD434 

BD436 

BD438 

BD440 

BD442 

MJE370 

MJE520 

MJE521 

2N4918-20 

D44C1 

D44C2 

D44C4 

D44C5 

D44C7 

D44C8 

D44C10 

NSP520 

NSP521 

NSP575 

NSP577 

NSP579 

NSP581 

NSP2520 

NSP4921-3 

TIP29 

TIP29A,B,C 

TIP31 

TIP31 A,B,C 
TIP61 

TIP61 A,B,C 

D45C1 

D45C2 

D45C4 

D45C5 

D45C7 

D45C8 

D45C10 

NSP370 

NSP576 

NSP578 

NSP580 

NSP582 

NSP2370 

NSP4918-20 

TIP30 

TIP30A,B,C 

TIP32 

TIP32A,B,C 

TIP62 

TIP62A,B,C 



bvceo = ioov, 

IC = 6A, 

(P2E/3E) 








| 

2N5190-2 

MJE371 

2N5193-5 

D44C3 

D44C6 

D44C11 

D44C12 

D45C3 

D45C6 

D45C11 

D45C12 
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MAXIMUM 
RATINGS 
(Notes 1 and 2) 

PACKAGE 

92+IECB) 

92 + (EBC) 

TO-202 (EBC) 

TO-202 (BCE) 

TO- 126 

TO-220 

TO-3 

Pq = 1 w @ 

Ta = 25° C 

Pp = 1 W @ 

T A = 25° C 

Pp= 1.75 W@ 

T A = 25° C 

Pp = iow@ 

T C = 25°C 

Pp= 1.75 W@ 

Ta = 25°C 

Pp = iow@ 

T C = 25° C 

Pp= 1.5 W@ 
t a = 25°C 

Pp = 40 W @ 

T C = 25° C 

Pp = 2 W @ 

T A = 25°C 

Pp = 90 W @ 

T C = 25°C 

Pp= 150 W@ 

T C = 25° C 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

NPN 

PNP 

GENERAL PURPOSE 

bvqeo = ioov, 

1C = 6A, 

(P2E/3E) 











NSP41 

NSP41A 

NSP41B 

NSP41C 

NSP585 

NSP587 

NSP589 

NSP595 

NSP597 

NSP599 

NSP5190-2 

2N5293-8 

2N6121-3 

2N61 29-31 
2N6288-93 

NSP42 

NSP42A 

NSP42B 

NSP42C 

NSP371 

NSP586 

NSP588 

NSP590 

NSP596 

NSP598 

NSP600 

NSP5193-5 

2N 6 124-6 

2N6132-4 

NSP2490 

NSP2491 



bvceo = ioov, 

1C = BA, 

(P4A/5A) 











NSP205 

NSP2020 

NSP2021 

NSP2480-3 

NSP3055 

NSP5977-9 

T1P41 

TIP41 A,B,C 

NSP105 

NSP2010 

NSP2011 

NSP2955 

NSP5974-6 

TIP42 

TIP42A,B,C 

2N6106-1 1 

2N3055 

2N5873 

2N5874 

2N5877 

2N5878 

MJ2801 

MJ2840,1 

MJ3055 

2N5871 

2N5872 

2N5875 

2N5876 

2N6594 

MJ2901 

MJ2940 

MJ2941 

bvceo = ioov, 

IC= 12 A, 

(P4B/5B) 












i 

2N3713-6 

2N5632-4 

2N5758-60 

2N6253 

2N6254 

2N6371 

2N3789-92 

2N6226-31 

MJ2955 

bvceo = ioov, 

IC= 15A, 

(P4C/5C) . 












i 

2N5629-31 

2N5758-60 

2N5881 

2N5882 

2N6257 

2N6258 

2N5879 

2N5880 

2N6029-31 


Note 1: BVqeo and values are maximum ratings. For specific conditions and limits-, refer to individual process data sheets. 
Note 2: Process numbers are in parentheses. 
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National Semiconductor Power Transistor Listing 


PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

BD135 

37 

BD371B-16 

38 

BD377-16 

38 

BD680A 

3J 

BD136 

77 

BD371B-25 

38 

BD377-25 

38 

BD681 

2J 

BD137 

38 

BD371C 

38 

BD377-6 

38 

BD682 

3J 

BD138 

78 

BD371C-10 

38 

BD378 

78 

BD733 

2C 

BD139 

39 

BD371C-16 

38 

BD378-10 

78 

BD734 

3E 

BD140 

79 

BD371C-6 

38 

BD378-16 

78 

BD735 

2C 

BD201 

2G 

BD371D 

39 

BD378-25 

78 

BD736 

3E 

BD202 

3G 

BD371D-10 

39 

BD378-6 

78 

BD737 

2C 

BD233 

2C 

BD371D-6 

39 

BD379 

39 

BD738 

3E 

BD234 

3C 

BD372A 

78 

BD379-10 

39 

D40C1 

05 

BD235 

2C 

BD372A-10 

78 

BD379-16 

39 

D40C2 

05 

BD236 

3C 

BD372A-16 

78 

BD379-25 

39 

D40C3 

05 

BD237 

2C 

BD372A-25 

78 

BD379-6 

39 

D40C4 

05 

BD238 

3C 

BD372B 

78 

BD380D-6 

79 

D40C5 

05 

BD239 

2C 

BD372B-10 

78 

BD380 

79 

D40C7 

05 

BD239A 

2C 

BD372B-16 

78 

BD380-10 

79 

D40C8 

05 

BD239B 

2C 

BD372B-25 

78 

BD380-16 

79 

D40D1 

38 

BD239C 

2C 

BD372C 

78 

BD380-25 

79 

D40D10 

38 

BD240 

3C 

BD372C-10 

78 

BD433 

2E 

D40D11 

38 

BD240A 

3C 

BD372C-16 

78 

BD434 

3E 

D40D13 

38 

BD240B 

3C 

BD372C-6 

78 

BD435 

2E 

D40D14 

38 

BD240C 

3C 

BD372D 

79 

BD436 

3E 

D40D2 

38 

BD241 

2C 

BD372D-10 

79 

BD437 

2E 

D40D3 

38 

BD241A 

2C 

BD372D-6 

79 

BD438 

3E 

D40D4 

38 

BD241B 

2C 

BD373A 

37 

BD439 

2E 

D40D5 

38 

BD241C 

2C 

BD373A-10 

37 

BD440 

3E 

D40D7 

38 

BD242 

3E 

BD373A-16 

37 

BD441 

2E 

D40D8 

38 

BD242A 

3E 

BD373A-25 

37 

BD442 

3E 

D40E1 

38 

BD242B 

3E 

BD373B 

38 

BD533 

2E 

D40E5 

38 

BD242C 

3E 

BD373B-10 

38 

BD534 

3E 

D40E7 

38 

BD370A 

78 

BD373B-16 

38 

BD535 

2E 

D40N1 

48 

BD370A-1Q 

78 

BD373B-25 

38 

BD536 

3E 

D40N2 

48 

BD370A-16 

78 

BD3730 

38 

BD537 

2E 

D40N3 

48 

BD370A-25 

78 

BD3730-10 

38 

BD538 

3E 

D40N4 

48 

BD370B 

78 

BD373C-16 

38 

BD633 

2C 

D40N5 

48 

BD370B-10 

78 

BD373C-6 

38 

BD634 

3C 

D40P1 

15 

BD370B-16 

78 

BD373C 

39 

BD635 

2C 

D40P3 

15 

BD370B-25 

78 

BD373C-10 

39 

BD636 

3C 

D40P5 

15 

BD370C 

78 

BD373D-6 

39 

BD637 

2C 

D41D1 

78 

BD370C-10 

78 

BD375 

38 

BD638 

3C 

D41D10 

78 

BD370C-16 

78 

BD375-10 

38 

BD675 

2J 

D41D11 

78 

BD370C-6 

78 

BD375-16 

38 

BD675A 

2J 

D41D13 

78 

BD370D 

79 

BD375-25 

38 

BD676 

3J 

D41D14 

78 

BD370D-10 

79 

BD375-6 

38 

BD676A 

3J 

D41D2 

78 

BD370D-6 

.79 

BD376 

78 

BD677 

2J 

D41D4 

78 

BD371A 

37 

BD376-10 

78 

BD677A 

2J 

D41D5 

78 

BD371A-10 

37 

BD376-16 

78 

BD678 

3J 

D41D7 

78 

BD371A-16 

37 

BD376-25 

78 

BD678A 

3J 

D41D8 

78 

BD371A-25 

37 

BD376-6 

78 

BD679 

2J 

D41E1 

78 

BD371B 

38 

BD377 

38 

BD679A 

2J 

D41E5 

78 

BD371B-10 

38 

BD377-10 

38 

BD680 

3J 

D41E7 

78 
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National Semiconductor Power Transistor Listing (Continued) 


PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

PART 

NUMBER 

PROCESS 

D42C1 

37 

D45C3 

3E 

NSDU45 

05 

NSP520 

2C 

D42C10 

38 

D45C4 

3C 

NSDU45A 

05 

NSP521 

2C 

D42C11 

38 

D45C5 

3C 

NSDU51 

77 

NSP575 

2C 

D42C12 

38 

D45C6 

3E 

NSDU51A 

77 

NSP576 

3C 

D42C2 

37 

D45C7 

3C 

NSDU52 

77 

NSP577 

2C 

D42C3 

37 

D45C8 

3C 

NSDU55 

78 

NSP578 

3C 

D42C4 

37 

D45C9 

3E 

NSDU56 

79 

NSP579 

2C 

D42C5 

37 

D45H1 

5A 

NSDU57 

79 

NSP580 

3C 

D42C6 

37 

D45H10 

5A 

NSD102 

37 

NSP581 

2C 

D42C7 

38 

D45H11 

5A 

NSD103 

37 

NSP582 

3C 

D42C8 

38 

D45H2 

5A 

NSD104 

39 

NSP585 

2E 

D42C9 

38 

D45H4 

5A 

NSD105 

39 

NSP586 

3E 

D42R1 

36 

D45H5 

5A 

NSD106 

39 

NSP587 

2E 

D42R2 

36 

D45H7 

5A 

NSD123 

08 

NSP588 

3E 

D43C1 

77 

D45H8 

5A 

NSD127 

15 

NSP589 

2E 

D43C10 

38 

MJE170 

77 

NSD128 

15 

NSP590 

3E 

D43C1 1 

78 

MJE171 

78 

NSD129 

15 

NSP595 

2E 

D43C12 

78 

MJE172 

79 

NSD131 

48 

NSP596 

3E 

D43C2 

77 

MJE180 

37 

NSD132 

48 

NSP597 

2E 

D43C3 

77 

< MJE181 

38 

NSD134 

48 

NSP5974 

5A 

D43C4 

77 

MJE182 

39 

NSD135 

48 

NSP5975 

5A 

D43C5 

77 

MJE340 

36 

NSD151 

05 

NSP5976 

5A 

D43C6 

77 

MJE341 

36 

NSD152 

05 

NSP5977 

4A 

D43C7 

78 

MJE3439 

36 

NSD153 

05 

NSP5978 

4A 

D43C8 

78 

MJE344 

36 

NSD154 

05 

NSP5979 

4A 

D43C9 

78 

MJE3440 

36 

NSD202 

77 

NSP598 

3E 

D44C1 

2C 

MJE370 

3C 

NSD203 

11 

NSP5980 

5A 

D44C10 

2C 

MJE371 

3E 

NSD204 

79 

NSP5981 

5A 

D44C11 

2E 

MJE520 

2C 

NSD205 

79 

NSP5982 

5A 

D44C12 

2E 

MJE521 

2C 

NSD206 

79 

NSP5983 

4A 

D44C2 

2C 

MJE700 

3J 

NSD3439 

36 

NSP5984 

4A 

D44C3 

2E 

MJE701 

3J 

NSD3440 

36 

NSP5985 

4A 

D44C4 

2C 

MJE702 

3J 

NSD457 

48 

NSP599 

2E 

D44C5 

2C 

MJE703 

3J 

NSD458 

48 

NSP600 

3E 

D44C6 

2E 

MJE710 

77 

NSD459 

48 

NSP601 

4A 

D44C7 

2C 

MJE711 

78 

NSD6178 

38 

NSP602 

5A 

D44C8 

2C 

MJE712 

79 

NSD6179 

38 

NSP695 

2J 

D44C9 

2E 

MJE720 

37 

NSD6180 

78 

NSP695A 

2J 

D44H1 

4A 

MJE721 

38 

NSD6181 

78 

NSP696 

3J 

D44H10 

4A 

MJE722 

39 

NSE170 

77 

NSP696A 

3J 

D44H11 

4A 

MJE800 

2J 

NSE171 

78 

NSP697 

2J 

D44H2 

4A 

MJE801 

2J 

NSE180 

37 

NSP697A 

2J 

D44H4 

4A 

MJE802 

2J 

NSE181 

38 

NSP698 

3J 

D44H5 

4A 

MJE803 

2J 

NSE457 

48 

NSP698A 

3J 

D44H7 

4A 

NSDU01 

37 

NSE458 

48 

NSP699 

2J 

D44H8 

4A 

NSDU01A 

37 

NSE459 

48 . 

NSP699A 

2J 

D45C1 

3C 

NSDU02 

37 

NSP5191 

2E 

NSP700 

3J 

D45C10 

3C 

NSDU05 

38 

NSP5192 

2E 

NSP700A 

3J 

D45C11 

3E 

NSDU06 

39 

NSP5193 

3E 

NSP701 

2J 

D45C12 

3E 

NSDU07 

39 

NSP5194 

3E 

NSP105 

5A 

D45C2 

3C 

NSDU10 

48 

NSP5195 

3E 

NSP2010 

5A 
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National Semiconductor Power Transistor Listing (Continued) 


PART 

PROCESS 

PART 

PROCESS 

PART 

PROCESS 

PART 

PROCESS 

NUMBER 

NUMBER 

NUMBER 

NUMBER 

NSP2011 

5A 

TIPI 31 

4K 

2N6050 

5K 

2N5871 

5A 

NSP2020 

4A 

TIP132 

4K 

2N6051 

5K 

2N5872 

5A • 

NSP2021 

4A 

TIP135 

5K 

2N6052 

5K 

2N5875 

5A 

NSP205 

4A 

TIP136 

5K 

2N6053 

5K 

2N5876 

5A 

NSP2090 

3J 

TIP137 

5K 

2N6054 

5K 

2N6594 

5A 

NSP2091 

3J 

TIP29 

2C 

2N6298 

5K 

2N3713 

4B 

NSP2092 

3J 

TIP29A 

2C 

2N629S 

5K 

2N3714 

4B 

NSP2093 

3J 

TIP29B 

2C 

2N5655 

36 

2N3715 

4B 

NSP2100 

2J 

TIP29C 

2C 

2N5656 

36 

2N3716 

4B 

NSP2101 

2J 

TIP30 

3C 

2N5657 

36 

2N5632 

4B 

NSP2102 

2J 

TIP30A 

3C 

2N4921 

2C 

2N5633 

4B 

NSP2103 

2J 

TIP30B 

3C 

2N4922 

2C 

2N5634 

4B 

NSP2370 

3C 

TIP30C 

3C 

2N4923 

2C 

2N5758 

4B 

NSP2480 

4A 

TIP31 

2C 

2N4918 

3C 

2N5759 

4B 

NSP2481 

4A 

TIP31A 

2C 

2N4919 

3C 

2N5760 

4B 

NSP2482 

4A 

TIP31B 

2C 

2N4920 

3C 

2N6253 

4B 

NSP2483 

4A 

TIP31C 

2C 

2N5293 

2E 

2N6254 

4B 

NSP2490 

3E 

TIP32 

3C 

2N5294 

2E 

2N6371 

4B 

NSP2491 

3E 

TIP32A 

3C 

2N5295 

2E 

2N3789 

5B 

NSP2520 

2C 

TIP32B 

3C 

2N5296 

1 2E 

2N3790 

5B 

NSP2955 

5A 

TIP32C 

3C 

2N5297 

2E 

2N3791 

5B 

NSP3054 

2E 

TIP41 

4A 

2N5298 

2E 

2N3792 

5B 

NSP3055 

4A 

TIP41A 

4A 

2N6121 

2E 

2N6226 

5B 

NSP370 

3C 

TIP41B 

4A 

2N6122 

2E 

2N6227 

5B 

NSP371 

3C 

TIP41C 

4A 

2N6123 

2E 

2N6228 

5B 

NSP3740 

3C 

TIP42 

5A 

2N6129 

2E 

2N6229 

5B 

NSP3741 

3C 

' TIP42A 

5A 

2N6130 

2E 

2N6230 

5B 

NSP41 

2E 

TIP42B 

5A 

2N6131 

2E 

2N6231 

5B 

NSP41A 

2E 

TIP42C 

5A 

2N6288 

2E 

2N5629 

4C 

NSP41B 

2E 

TIP61 

2C 

2N6289 

2E 

2N5630 

4C 

NSP41C 

2E 

TIP61A 

2C 

2N6290 

2E 

2N5631 

4C 

NSP42 

3E 

TIP61B 

2C 

2N6291 

2E 

2N5758 

4C 

NSP42A 

3E 

TIP61C 

2C 

2N6292 

2E 

2N5759 

4C 

NSP42B 

3E 

TIP62 

3C 

2N6293 

2E 

2N5760 

4C 

NSP42C 

3E 

TIP62A 

3C 

2N6124 

3E 

2N5881 

4C 

NSP4918 

3C 

TIP62B 

3C 

2N6125 

3E 

2N5882 

4C 

NSP4919 

3C 

TIP62C 

3C 

2N6126 

3E 

2N6257 

4C 

NSP4920 

3C 

2N6386 

2J 

2N6132 

3E 

2N6258 

4C 

NSP4921 

2C 

2N6037 

2J 

2N6133 

3E 

2N5879 

5C 

NSP4922 

2C 

2N6038 

2J 

2N6134 

3E 

2N5880 

5C 

NSP4923 

2C 

2N6039 

2J 

2N6106 

5A 

2N6029 

5C 

NSP5190 

2E 

2N6034 

3J 

2N6107 

5A 

2N6030 

5C 

NSP702 

3J 

2N6035 

3J 

2N6108 

5A 

2N6031 

5C 

TIP1 10 

2J 

2N6036 

3J 

2N6109 

5A 



TIP1 1 1 

2J 

2N6055 

4K 

2N6110 

5A 



TIP1 12 

2J 

2N6056 

4K 

2N6111 

5A 



TIP1 15 

3J 

2N6057 

4K 

2N3055 

4A 



TIP1 16 

3J 

2N6058 

4K 

2N5873 

4A 



TIP1 17 

3J 

2N6059 

4K 

2N5874 

4A 



TIP120 

2J 

2N6300 

4K 

2N5877 

4A 



TIP130 

4K 

2N6301 

4K 

2N5878 

4A 
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92-PLUS 


NPN 

92PE37A thru 92PE37C 
PNP 

92PE77A thru 92PE77C 


Complementary plastic power transistors employing double 
diffused planar structures and constructed with National's 
revolutionary "Epoxy B Concept" for exceptional reliability. 

Features 

■ High Vce ratings: 

92PE37A, 77A - 45 V min. V C EO 
92PE37B, 77B - 60 V min. V C EO 
92PE37C, 77C - 80 V min. V C EO 

■ Exceptional power dissipation capability: 

PTOT P = 1 -2 Watts @ T A = 25°C 


Complementary 
NPN/PNP Audio 



Maximum Ratings 


Parameter 

1 

. 

Symbol 

92PE37A 

92PE77A 

92PE37B 

92PE77B 

92PE37C 

92PE77C 

Units 

Collector-Emitter Voltage 

V CEO 

45 

60 

80 

V DC 

Col lector- Base Voltage 

00 

o 

> 

45 

60 

80 

< 

o 

o 

Emitter-Base Voltage 

00 

LU 

> 

5.0 

5.0 

5.0 

o 

Q 

> 

Collector Current (cont.) 

lc 

1.0 

1.0 

1.0 

> 

D 

O 

Collector Current 

•cm 

2.0 

2.0 

2.0 

AdC 

Power Dissipation (T A = 25°C) 

P TOT 

0.75 

0.75 

0.75 

w 

(T c = 25°C) 


2.5 

2.5 

2.5 

W 

Practical Power Dissipation* 

P TOT P 

1.2 

1.2 

1.2 

W 

Temperature 

Tj' T~stg 

-55 to +150 

-55 to +150 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

167 

167 

167 

°c/w 


0JC 

50 

50 

50 

°c/w 


* Practical Power Dissipation (i.e., that poyver which can be dissipated with the 
device installed in a typical manner on a printed circuit board with total copper 
run area equal to 1 sq. in. minimum). 


Physical Dimensions 

92-PLUS 


Typical Performance Characteristics 


Safe Operating Area Curve 


Thermal Derating Curve 



1.0 10 100 1000 


COLLECTOR VOLTAGE (Vc) - V 





1-3 


NPN 92PE37A thru 92PE37C 
PNP 92PE77A thru 92PE77C 




NPN 92PE37A thru 92PE37C 
PNP 92PE77A thru 92PE77C 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 

BVceO 




l c = 10 mA, l B = 0 92PE37A, 77A 


45 


V 

92PE37B, 77B 


60 


V 

92PE37C, 77C 


80 


V 

Collector Cutoff Current 

*CB0 




V C b = 60 V, l E = 0 92PE37A, 77 A 



0.1 

mA 

V CB = 80 V, l E = 0 92PE37B, 77B 



0.1 

JUA 

V CB = 100 V, l E = 0 92PE37C, 77C 



0.1 

fiA 

Emitter Cutoff Current 

! EBO 




lc = 0, V EB = 5.0 V 



100 

nA 

DC Current Gain 

h FE 




« c = 50 mA, V ce = 2.0V 


40 



l c = 250 mA, V C e = 2.0 V 


40 



l c = 500 mA, V C e = 2.0 V 


25 



Collector-Emitter Saturation Voltage 

^CE(sat) 




lc = 500 mA, l B = 50 mA 



0.5 

V 

l c = 1000 mA, I B = 100 mA 



1.0 

V 

Base-Emitter ON Voltage 

V BE(on) 




l c = 1000 mA, V C e = 2.0 V 



1.5 

V 

Current Gain Bandwidth Product 

fT 




l c = 200 mA, V CE = 5 V, f = 100 MHz 


50 


MHz 

Output Capacitance 

C 0 b 




V CB = 10V, l E = 0,f=1 MHz 



30 

pF 


1-4 



w 


92PE487 thru 92PE489 


92-PLUS 


Triple diffused planar structures built with National's revolu- 
tionary "Epoxy B Concept." Designed to provide exceptional 
reliability and performance. 

Features 

■ TV video output 

■ TV chroma output 

■ Line operated class "A" audio 

Maximum Ratings 


High Voltage 
Silicon NPN 
Power Transistors 
160-300 V 


Center Collector 
Package 90 


Parameter 

Symbol 

92PE487 

92PE488 

92PE489 

Units 

Collector-Base Voltage 

VCB 

160 

250 

300 

< 

o 

o 

Collector-Emitter Voltage 

V CEO 

160 

250 

300 

o 

Q 

> 

Emitter-Base Voltage 

Veb 

7 

7 

7 

< 

□ 

o 

Collector Current (cont.) 

*C 

0.1 

0.1 

0.1 

A DC 

Collector Current 

•cm 

0.3 

0.3 

0.3 

a dc 

Base Current 

•b 

50 

50 

50 

itiAdc 

Power Dissipation (T/\ = 25°C) 

P TOT 

0.75 

0.75 

0.75 

w 

(T c = 25°C) 


2.5 

2.5 

2.5 

w 

Practical Power Dissipation* 

P TOT P 

1.2 

1.2 

1.2 

W 

Temperature 

Tj/ 1"stg 

-55 to +1 50 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

71.4 

71.4 

71.4 

°c/w 


0 JC 

12.5 

12.5 

12.5 

°c/w 


* Practical Power Dissipation (i.e., that power which can be dissipated with the 
device installed in' a typical manner on a printed circuit board with total copper 
run area equal to 1 sq. in. minimum). 


Physical Dimensions 

92-PLUS 


Typical Performance Characteristics 


Safe Operating Area Curve 


Thermal Derating Curve 


"MAX BVCEO a 160 V* 
" MAX BVCEO = 250 V- 
'MAX BVcEO = 300 V— 


COLLECTOR VOLTAGE (Vc) - V 



(2.540) J \ - 
, N0M | 

SEATING * I 

PLANE " ITIT 


0.205-0.195 
“l5.207-4.953) 
0.185-0.175 0.050 

"(4.699-4.445) (U70) 


0030 0.185-0.175 

(2.285) (4.699-4.445) 


0.018 I I 
(0.457)— H I— 


BEFORE 

LEAD FINISH U 
0.0155-0.0145 —41— 
(0.394-0.368) 


25 50 75 100 125 150 

AMBIENT TEMPERATURE (T) - °C 
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92PE487 thru 92PE489 




92PE487 thru 92PE489 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Col lector- Emitter Sustaining Voltage 

BVceO 




l c = 5mA, l B =0 487 

* 

160 


Vdc 

488 


250 


V DC 

489 


300 


V DC 

Collector Cutoff Current 

! CBO 




V CB = 100V 487 



50 

nA 

V CB = 200 V 488 





V CB = 250 V 489 





Emitter Cutoff Current 

Iebo 




> 

CO 

CD 

1X1 

> 



50 

nA 

DC Current Gain 





l c = 1 mA, V C e = 10V 

h FEi 

15 



l c = 10mA, V C e = 10 V 

h FE2 

15 



l c = 30 mA, V CE = 10 V 

h FE3 

30 



Collector-Emitter Saturation Voltage 

VcE(sat) 




Iq = 30 mA, 1 0 = 6 mA 



1.0 

V DC 

High Frequency Knee Voltage 

V CEK 




Iq = 50 mA 


typ. 15 


o 

Q 

> 

Collector-Base Junction Capacitance 

^cb 




V CB = 20 V 

! 


3.0 „ 

pF 

Transition Frequency 

f T 




l c = 10mA 


! typ. 50 

MHz 
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92-PLUS 


Complementary plastic power transistors employing double 
diffused planar structures and constructed with National's 
revolutionary "Epoxy B Concept" for exceptional per- 
formance and reliability. 

Applications 

■ Class "B" audio outputs/drivers 


» General purpose switching and lamp drive in industrial 
and automotive circuits 


NPN 

92PU01, 92PU01A 
PNP 

92PU51, 92PU51A 



Maximum Ratings 


Parameter 

Symbol 

92PU01 

92PU51 

92PU01A 

92PU51A 

Units 

Collector-Emitter Voltage 

V CEO 

30 

40 

V 

Col lector- Base Voltage 

• V CB 

40 

50 

V 

Emitter-Base Voltage 

CO 

LU 

> 

5.0 

5.0 

V 

Collector Current (cont.) 

ic 

2.0 

2.0 

A 

Power Dissipation (Ta = 25°C) 

Pop* 

1.2 

1.2 

w 

Temperature 

Tj, T st g 

-55 to +150 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

167 

167 

°c/w 


0JC 

50 

50 

°c/w 


*PDp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed 
circuit board with total copper run area equal to 1.0 in.2 minimum. 


Typical Performance Characteristics 


Physical Dimensions 

92-PLUS 


Safe Operating Area Curve 


Thermal Derating Curve 




COLLECTOR VOLTAGE (volts) 


AMBIENT TEMPERATURE (T) - °C 
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NPN 92PU01, 92PU01A 
PNP 92PU51, 92PU51A 



NPN 92PU01, 92PU01A 
PNP 92PU51, 92PU51A 







92-PLUS 


NPN 

92PU05 thru 92PU07 
PNP 

92PU55 thru 92PU57 


Complementary plastic power transistors employing double 
diffused planar structures and constructed with National's 
revolutionary "Epoxy B Concept" for exceptional reli- 
ability. 

Features 

■ High Vce ratings 

92PU05, U55 = 60 V min. V C EO 
92PU06, U56 = 80 V min. V C EO 
92PU07, U57 = 100 V min. V C EO 

■ Exceptional power-to-price ratio 



Maximum Ratings 


Parameter 

Symbol 

92PU05 

92PU55 

92PU06 

92PU56 

92PU07 

92PU57 

Units 

Collector-Emitter Voltage 

v CEO 

60 

80 

100 

< 

□ 

o 

Collector-Base Voltage 

V CB 

60 

80 

100 

o 

Q 

> 

Emitter-Base Voltage 

V EB 

4.0 

4.0 

4.0 

V DC 

Collector Current (cont.) 

•c 

2.0 

2.0 

2.0 

o 

Q 

< 

Power Dissipation (Ta = 25° C) 

P Dp* 

1.2 

1.2 

1.2 

W 

Temperature 

7j' T st g 

-55 to +1 50 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

167 

167 

167 

°c/w 


0JC 

50 

50 

50 

°c/w 


*PDp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed 
circuit board with total copper run area equal to 1.0 in. 2 minimum. 
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NPN 92PU05 thru 92PU07 
PNP 92PU55 thru 92PU57 




NPN 92PU05 thru 92PU07 
PNP 92PU55 thru 92PU57 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Unil 

Collector-Emitter Sustaining Voltage 

BVceO 




Iq — 1.0 m A, 1 B = 0 





92PU05, U55 


60 


V 

92PU06, U56 


80 


V 

92PU07, U57 


100 


V 

Collector Cutoff Current 

•cBO 




V CB = 40 V, l E = 0 92PU05, U55 



0.1 

mA 

V CB = 60 V, l E = 0 92PU06, U56 



0.1 

juA 

V CB = 80 V, l E = 0 92PU07, U57 



0.1 

ma 

Emitter Cutoff Current 

l EBO 




l c = 0, V EB =4.0 V 



100 

juA 

DC Current Gain 

hFE 




l c = 50 mA, V CE = 1.0 V 


80 



l c = 250 mA, V C e = 1 -0 V 


50 



l c = 500 mA, V CE = 1.0 V 


20 



Collector-Emitter Saturation Voltage 

V CE(sat) 




l c = 250 mA, l B = 10 mA 



0.5 

V 

l c = 250 mA, l B = 25 mA 



0.35 

V 

Base-Emitter ON Voltage 

V BE(on) 




l c = 250 mA, V CE = 1.0 V 



1.2 

V 

Current Gain Bandwidth Product 

ft 




l c = 200 mA, V CE = 5 V, f = 100 MHz 


50 


MH 


Output Capacitance 

V CB = 10 V, l E = 0, f = 1 MHz 




92-PLUS 


92PU10 


Triple diffused planar structures built with National's 
revolutionary "Epoxy B Concept." Designed to provide 
exceptional reliability and performance. 

Applications 

■ TV video output 


■ TV chroma output 

■ Line operated class "A" audio 



Maximum Ratings 


Parameter 

Symbol 

Rating 

Units 

Collector-Base Voltage 

V CB 

300 

V DC 

Collector-Emitter Voltage 

V CEO 

300 

o 

Q 

> 

Emitter-Base Voltage 

CQ 

ULI 

> 

7 

V DC 

Collector Current (cont.) 

l C 

0.1 

o 

Q 

< 

Power Dissipation (Ta = 25°C) 

*p D p 

1.2 

W 

Temperature 

Tjf Tg t g 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

1 167 

°c/w 


0JC 

50 

°c/w 


*P DP = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed 
circuit board with total copper run area equal to 1.0 in. 2 minimum. 


Typical Performance Characteristics 


Physical Dimensions 

92-PLUS 


Safe Operating Area Curve 



COLLECTOR VOLTAGE (volts) 


Thermal Derating Curve 



AMBIENT TEMPERATURE (T) - °C 




Ml 


92PU10 



Electrical Characteristics 

Parameter 

Collector-Emitter Sustaining Voltage 
lc = 1 mA, I b ~ 0 

Collector Cutoff Current 
V CB = 200 V 

Emitter Cutoff Current 
V EB = 6 V 

DC Current Gain 

l c = 1 mA, V CE = 10V 

DC Current Gain 

I c ~ 1 0 mA, V CE = 10V 

DC Current Gain 

10 = 30 mA, V CE = 10V 

Collector-Emitter Saturation Voltage 
lc = 30 mA, l B = 3 mA 

Base-Emitter On Voltage Vqe = 10 
lc = 30 mA, 

Collector-Base Junction Capacitance 

V CB = 21 





92PU45, 92PU45A 

92-PLUS 


Monolithic, double diffused planar power Darlington 
structures employing National's "Epoxy B" plastic packag- 
ing concept for exceptional reliability in amplifier and 
driver applications. 


NPN Silicon 

Power Darlington 

1.0 Watt 

Features 



■ Lamp driver 



■ Digit driver 



■ Directly compatible with bipolar and MOS l/C drive 


Center Base 

Package 91 


Maximum Ratings 


Parameter 

Symbol 

92PU45 

92PU45A 

Units 

Collector-Emitter Voltage 

V CES* 

40 

50 

< 

o 

o 

Col lector- Base Voltage 

V CB 

50 

60 

< 

D 

O 

Emitter-Base Voltage 

V EB 

12 

12 

O 

Q 

> 

Collector Current 

ic 

2.0 

2.0 

O 

Q 

< 

Power Dissipation (T^ = 25°C) 

P Dp** 

1.0 

1.0 

w 

Temperature 

Tj' T st g 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

200 

200 

°c/w 


0JC 

62.5 

62.5 

°c/w 


*VcES * or Darlington structure equivalent to VqeO °f output xtr. 

**Ppp = Practical Power Dissipation, i.e., that power which can be dissipated with the device installed in a typical manner on a printed 
circuit board with total copper run area equal to 1 .0 in. 2 minimum. 



M3 


92PU45, 92PU45A 




92PU45, 92PU45A 








S3 POWER 
MM TRANSISTORS 

Complementary plastic power transistors employing double 
diffused planar structures and constructed with National's 
revolutionary "Epoxy B" concept for exceptional perform- 
ance and reliability. 

Applications 

■ Class B audio outp y uts/drivers 

■ General purpose switching and lamp drive in industrial 
and automotive circuits. 


Maximum Ratings 


Parameter 

Symbol 

NSDU01 

NSDU51 

NSDU01A 

NSDU51A 

Units 

Collector-Emitter Voltage 

V CEO 

30 

40 

V 

Collector-Base Voltage 

V CB 

40 

50 

V 

Emitter-Base Voltage 

CD 

LU 

> 

5.0 

5.0 

V 

Collector Current (cont.) 

•c 

2.0 

2.0 

A 

Power Dissipation (T/\ = 25°C) 

Pd 

1.75 

1.75 

W 

(T C = 25°C) 


10 

10 

W 

Temperature 

~l"stg 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

°c/w 


NPN 

NSDU01, NSDU01A 
PNP 

NSDU51, NSDU51A 



Typical Performance Characteristics 



Physical Dimensions 

TO-202 


0.240-0.260 

0.360-0.400 

(9.144-10.16 

— 

0 095- 

0105 "1 

(6.096-6.604) 



| <2 413-2 667) ] 

0.435 

(11.049) 

.2 

- 

0.110-0.120 

(2 794-3 048) 

~ T 

0.480 

-0.520 

4 

(3.251 -3.353) 
• DIA' 




.210 P 

0.734) 

REF 

i_L 



0.285 

(7.239 

-0.315 

-8.001) 

i 

(1.S24) 

REF 

L*J L» 


0.405 

(10287 

-0 425 ■, 

-10.795) 

L 

0.047-0 049 
(1.194-1 245) H 
TYP 

uw 


0 024-0 028 

(0.610-0.711) 

TYP 

0 095-0. 1G 

- 

0.373-0.377 

(9 474-9.576) 

— 1 

0.195-0 205 ' 
(4.953-5.207) 

2.413-2.66 



N 


im'irn 


EM 
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NPN NSDU01, NSDU01A 
PNP NSDU51, NSDU51A 





NPN NSDU01, NSDU01A 
PNP NSDU51, NSDU51A 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 

BV CEO 




I q — 10 m A, 1 0 = 0 





NSDU01, U51 


30 


V 

NSDU01 A, U51 A 


40 


V 

Collector Cutoff Current 

•CBO 




V CB = 30 V, l E = 0 NSDU01, NSDU51 



0.1 

juA 

V C b = 40 V, l E = 0 NSDU01A, NSDU51A 



0.1 

V A 

Emitter Cutoff Current 





V E b ~ 5.0 V, lc = 0 



0.1 

aa 

DC Current Gain 

hFE 




l c = 10mA, V CE ~ 1 .0 V 


55 



l c = 100 mA, V CE = 1.0V 


60 



l c = 1000 mA, V CE = 1.0V 


50 



Collector-Emitter Saturation Voltage 

V CE(sat) 




l C = 1.0 A, l B = 100 mA 



0.5 

V 

Base-Emitter ON Voltage 

V BE(on) 




l c = 1.0 A, V CE = 1.0V 



1.2 

V 

Current-Gain Bandwidth Product 

ft 




Ip = 50 mA, V CE = 10 V, f = 20 MHz 


50 


MHz 

Output Capacitance 

^ob 




V C b = 10V, l E = 0, f=1 MHz 



30 

PF 


Physical Dimensions 


TO-5 Equivalent 


Flush Mounting 


Sheared Tab 


o 


TJTTT7 


CENTER IEA0 
TYPE U 


0.070-0.090 

'(1.778-2.286) 



MI 


0.080 

(2.0321 — H 
REF 


0.1 05—0.135 
(2.667-3.429) 



TYPE T 


0.260 

1— (6.350) -» 
| REF 

0.030-0 050 
(0.762-1770) 

L 

..L 


\ j 


t 


m 

F*. 


TYPE N 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 


2-4 



J2J POWER 
£i TRANSISTORS 


Complementary plastic power transistors employing double 
diffused planar structures and constructed with National's 
Revolutionary "Epoxy B" concept for exceptional reliability. 

Applications 

■ High Vqe ratings 

NSDU05, U55 = 60 V min. V C EO 
NSDU06, U56 = 80 V min. V C EO 
NSDU07, U57 = 100 V min. V C EO 

■ Exceptional power dissipation capability: 

P D = 1.75 Watts @T a = 25 C 


Maximum Ratings 


Parameter 

Symbol 

NSDU05 

NSDU55 

NSDU06 

NSDU56 

NSDU07 

NSDU57 

Units 

Collector-Emitter Voltage 

V CEO 

60 

80 

100 

Vdc 

Collector-Base Voltage 

VcB 

60 

80 

100, 

Vdc 

Emitter-Base Voltage 

< 

m 

CD 

4.0 

4.0 

4.0 

Vdc 

Collector Current (cont.) 

<C 

2.0 

2.0 

2.0 

a dc 

Power Dissipation (T^ = 25°C) 

P D 

1.75 

1.75 

1.75 

w 

(T c = 25°C) 


10 

10 

10 

w 

Temperature 

T j' T stg 

-55 to +1 50 

-55 to +150 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

71.4 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

12.5 

°c/w 


NPN 

NSDU05 thru NSDU07 
PNP 

NSDU55 thru NSDU57 



Typical Performance Characteristics 



Physical Dimensions 

TO-202 




N 


0.065-0.075 

'{1.651-1.905) 
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NPN NSDU05 thru NSDU07 
PNP NSDU55 thru NSDU57 





NPN NSDU05 thru NSDU07 
PNP NSDU55 thru NSDU57 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 

BV CEO 




Iq - 1.0 m A, l B = 0 





NSDU05, U55 


60 


• V 

NSDU06, U56 


80 


V 

NSDU07, U57 


100 


V 

Collector Cutoff Current 

! cbo 




V C b = 60 V, l E = 0 NSDU05, U55 



0.1 

AiA 

V CB = 80 V, l E = 0 NSDU06, U56 



0.1 

ma 

V CB = 100 V, l E = 0 NSDU07, U57 



0.1 

juA 

Emitter Cutoff Current 

! ebo 




l c = 0 f V EB =4.0 V 



100 

juA 

DC Current Gain 

hFE 




l c = 50mA, V CE = 1.0V 


80 



l c = 250 mA, V CE = 1.0V 


50 



l c = 500 mA, V C e = 1 -0 V 


20 



Collector-Emitter Saturation Voltage 

VcE(sat) 




l c = 250 mA, l B = 10 mA 



0.5 

V 

Iq = 250 mA, l B = 25 mA 



0.35 

V 

Base-Emitter ON Voltage 

VBE(on) 




l c = 250 mA, V CE = 1.0V 



1.2 

V 

Current Gain Bandwidth Product 

ft 




l c = 200 mA, V CE = 5 V, f = 100 MHz 


50 


MHz 

Output Capacitance 

Cob 




V CB = 10 V, l E = 0,f = 1 MHz 



30 

pF 


Physical Dimensions 


TO-5 Equivalent 



JTTT 

r 





0.300 

0.365 t 1 

— 



(7.820-9.2711 

| 




_L 

CENTER LEAD 

- 


Flush Mounting 


a.QBQ 

(2.032) — H 
REF 


o 

i 

i i 

h r 


. _ 

\ ) 

t 

LJ LJ LJ 



TYPE T 


Sheared Tab 


n 


om 


TYPE N 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 
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POWER 

TRANSISTORS 


NSDU45, NSDU45A 


Monolithic, double diffused planar power Darlington 
structures employing National's "Epoxy B" plastic packaging 
concept for exceptional reliability in amplifier and driver 
applications. 


NPN Silicon 
Power Darlington 
10.0 Watts 



CENTER BASE 
Package 35 


Maximum Ratings 


Parameter 

Symbol 

NSDU45 

IMSDU45A 

Units 

Collector-Emitter Voltage 

V CES* 

40 

50 

o 

Q 

> 

Collector-Base Voltage 

V CB 

50 

60 

O 

Q 

> 

Emitter-Base Voltage 

CO 

LU 

> 

12 

12 

O 

D 

> 

Collector Current 

lc 

2.0 

2.0 

a dc 

Power Dissipation (T A = 25°C) 

Pd 

1.75 

1.75 

w 

(T c = 25°C) 


10 

10 

W 

Temperature 

T ]' T stg 

-55 to +150 

-55 to +150 

°c 

Thermal Resistance 

^JA 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

°c/w 


* VcES for Darlington structure equivalent to VqeO of output xtr. 

Typical Performance Characteristics 


Physical Dimensions 

TO-202 

, 0 . 360 - 0.400 . , . 

„ r ( 9 . 144 - 10 . 16 ) i rn r 


Safe Operating Area Curve 


Thermal Derating Curve 


0.435 T 

0 . 128 - 0.132 
! ( 3 . 251 - 3 . 353 ) 


6 

Mm 


III! 

s 

at 

HR 11 

1 

■1 II 

11 

s 

B 

SS SI 

SI 

33KBj9| 


NSDU45, NSDU45A 







NSDU45, NSDU45A 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Breakdown Voltage 

BV CE s 




l c = 1.0 mA, V BE = 0 





NSDU45 


40 


Vdc 

NSDU45A 


50 


Vdc 

Collector-Base Breakdown Voltage 

BV CB q 




l c = 100 juA, l E =0 





NSDU45 


50 


Vdc 

NSDU45A 


60 


Vdc 

Emitter-Base Breakdown Voltage 

BV eb0 




1 E = 10 /! A, l c = 0 


12 


Vdc 

Collector Cutoff Current 

•cBO 




V CB = 30 V, l E = 0 NSDU45 



0.1 

juA 

V CB = 40 V, l E =0 NSDU45A 



0.1 

fiA 

Emitter Cutoff Current 

>EBO 




V EB = 10 V, l c = o 



100 

V* 

DC Current Gain 

h FE 




l c = 200 mA, V CE = 5.0 V 


25,000 

150,000 


l c = 500 mA, V C e = 5.0 V 


1 5,000 



l c = 1000 mA, V C e = 5.0 V 


4,000 



Collector-Emitter Saturation Voltage 

V CE(sat) 




l c = 1000 mA, l B =2mA 



1.5 

Vdc 

Iq = 200 mA, l B = 2 mA 



1.0 

Vdc 

Base-Emitter Saturation Voltage 

V BE(sat) 




l c = 1000 mA, l B = 2 mA 



2.0 

o 

Q 

> 

Base-Emitter ON Voltage 

V BE(on) 




l c = 1000 mA, V C e = 5 V 



2.0 

O 

□ 

> 

Small Signal Current Gain 

M- 




l c = 200 mA, V CE = 5.0 V, f = 100 MHz 


1.0 




Physical Dimensions 

TO-5 Equivalent 


o 



0.070-0.090 

(1.778-2.280) 

1 

JL 

U LJ 

T1 T- P 

(7.620-9271) 

CENTER LEAD 

0.070-0 090 

(1.778-2.286) 


TYPE U 


Flush Mounting 


Sheared Tab 


0.080 



TYPE T 


TYPE N 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 





POWER 

TRANSISTORS 


NSD3439, NSD3440 


NPN Silicon power transistors designed to economically 
replace the popular 2N3439/2N3440. These plastic packaged, 
triple diffused, planar devices incorporate National's revolu- 
tionary "Epoxy B" concept to provide exceptional reliability. 


Applications 

■ Audio, video and differential amplifiers 

■ High voltage, low current inverters 

■ Switching and series pass regulators 



Maximum Ratings 


Parameter 

Symbol 

NSD3439 

NSD3440 

Units 

Collector-Emitter Voltage 

v CEO 

350 

250 

V 

Co Hector- Base Voltage 

V C B 

450 

300 

V 

Emitter-Base Voltage 

Veb 

7 

7 

V 

Collector Current (cont.) 

l c 

1 

1 

A 

Power Dissipation (T A = 25° C) 

Pd 

1.75 

1.75 

W 

(T c = 25° C) 


10.0 

10.0 

W 

Temperature 

T j' T stg 

-55 to +1 50 

-55 to +1 50 

°c 


Typical Performance Characteristics 


Safe Operating Area Curve 



fi 

§ 


Z 

O 

< 

CL 

3 

o 


Thermal Derating Curve 



COLLECTOR VOLTAGE (volts) 


TEMPERATURE (T) - °C 


Physical Dimensions 

TO-202 
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NSD3439, NSD3440 





NSD3439, NSD3440 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 


BV CE0 




l c = 10 mA 







3439 


350 


V 


3440 


250 


V 

Collector Cutoff Current 


!cE0 




V C e = 300 V, l B =0 

3439 



20 

MA 

V C E = 2- V, l B = 0 

3440 



50 

jiiA 

Collector Cutoff Current 


>CEX 




Vce = 450 V, V be (off) = 1 -5 V 

3439 



500 

HA 

V CE = 300 V, V BE (off) = 1 -5 V 

3440 



500 

AiA 

Emitter Cutoff Current 


>EBO 




V EB =6 V, l c = 0 




20 

juA 

DC Current Gain 


h FE 




l c = 2 mA, V C e = 10 V 



30 



l c = 20 mA, V CE = 10 V 



40 

160 


Collector-Emitter Saturation Voltage 


V CE(sat) 




lc = 50 mA, l B = 10 mA 




0.5 

V 

Base-Emitter Saturation Voltage 


V BE(sat) 




lc - 50 mA, l B = 10 mA 




1.3 

V 

Gain-Bandwidth Product 


ft 




l c = 10 mA, V CE = 10V 



15 


MHz 

Output Capacitance 


Cob 




V CB = 1 0 V, 1 E = 0, f = 1 MHz 




20 

PF 

Input Capacitance 


■ Cfo 




V EB = 5 V, l c =0, f = 1 MHz 




75 

pF 


Physical Dimensions 


TO-5 Equivalent. 


o 


o 


„' EF (2.667-3.429) 


[TUT 

— F — 




I i — 

0 300-0.365 1 

““ ' 



(7.620-9.271) 

. 1 




.. .... ■ L 

CENTER UAD ~ 

l- 




Flush Mounting 



TYPE T 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 
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POWER 

TRANSISTORS 


NPN 

NSD102 thru NSD106 
PNP 

NSD202 thru NSD206 


Complementary plastic power transistors designed for medium 
power applications in consumer and industrial sockets. These 
products feature planar double diffused structures packaged 
using National's revolutionary "Epoxy B" concept to provide 
exceptional performance and reliability. 

Applications 

■ Low level audio outputs and drivers 

■ General purpose switching 


Maximum Ratings 


Parameter 

Symbol 

NSD102, 103 
NSD202, 203 

NSD104, 105 
NSD204, 205 

NSD106 

NSD206 

Units 

Collector-Emitter Voltage 

V CEO 

45 

80 

100 

o 

Q 

> 

Collector-Base Voltage 

V CB 

60 

100 

140 

< 

O 

o 

Emitter-Base Voltage 

V EB 

5 

7 

7 

< 

D 

O 

Collector Current (cont.) 

ic 

1.5 

1.0 

1.0 

O 

a 

< 

Power Dissipation (T A = 25°C) 

Pd 

1.75 

1.75 

1.75 

W 

(T c = 25°C) 


10 

10 

10 

W 

Temperature 

T j* T stg 

-55 to +1 50 

-55 to +1 50 

-55 to +1 50 

°C 

Thermal Resistance 

0JA 

71.4 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

12.5 

°c/w 



Typical Performance Characteristics 



Physical Dimensions 

TO-202 
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NPN NSD102 thru NSD106 
PNP NSD202 thru NSD206 




NPN NSD102 thru NSD106 
PNP NSD202 thru NSD206 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 

BVceO 




1 q = 1 0 mA, 1 b - 0 





102, 202, 103, 203 


45 


Vdc 

104, 204, 105, 205 


80 


Vdc 

106,206 

1 

100 


Vdc 

Collector Cutoff Current 

■CBO 




V CB = rated 



0.1 


Emitter Cutoff Current 

Iebo 




Veb = rated 



0.1 

mA 

DC Current Gain 

h FEi 




l c = 10 mA, V CE = 5 V 





102, 202 


40 



103, 203 


50 



104,204,105,205,106,206 


20 



DC Current Gain 

h FE2 




l c = 100 mA, V CE = 5 V 





102, 202 


50 

150 


103, 203 


120 

360 


104, 204 


50 

150 


105, 205 


120 

360 


106, 206 


50 

150 


DC Current Gain 

h FE3 




l c = 500 mA, V CE = 5 V 





102, 202 


40 



103, 203 


50 



106,206 


25 



DC Current Gain 

h FE4 




l c = 1000 mA, V CE = 5 V 





102, 202 


25 



103, 203 


30 



104, 204, 105, 205 


10 



Collector-Emitter Saturation Voltage 

VcEfeath 




l c = 100 mA, l B = 10 mA 



0.2 

< 

□ 

o 

Collector-Emitter Saturation Voltage 

VcE(sat )2 




lc = 500 mA, Ib = 50 mA 





102, 103, 202, 203 



0.4 

Vdc 

104,105,106,204,205,206 



0.5 

Vdc 

Base- Emitter Saturation Voltage 

V BE (sat) 




l c = 100 mA, l B = 10 mA 



0.9 

Vdc 

lc = 500 mA, Ib = 50 mA 



1.2 

Vdc 

Collector Output Capacitance 

C 0 b 




v CB = iov 



30 

pF 

Gain Bandwidth Product 

h 




l c = 50 mA, V C e = 10 V, f = 10 MHz 


60 


MHz 


Physical Dimensions 


TO-5 Equivalent 


o 


1 


(1.778-2.286) 

1 _ 


Flush Mounting 

0.080 


0.300-0.365 

{7-620—9-271) 


CENTER LEAO 
TYPE U 



Sheared Tab 



TYPE N 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e., Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 
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POWER 

TRANSISTORS 


NSD131 thru NSD135 


Triple diffused planar structures built with. National's revolu- 
tionary "Epoxy B" concept. Designed to provide exceptional 
reliability and performance. 

Applications 

■ TV video output 

■ TV chroma output 

■ Line operated class "A" audio 



Maximum Ratings 


Parameter 

Symbol 

NSD131 

NSD132 

NSD133 

NSD134 

IMSD135 

Units 

Collector-Base Voltage 

V CB 

250 

300 

375 

Vdc 

Collector-Emitter Voltage 

V CEO 

250 

300 

375 

o 

Q 

> 

Emitter-Base Voltage 

CD 

LU 

> 

7 

7 

7 

O 

Q 

> 

Collector Current (cont.) 

•c 

0.1 

0.1 

0.1 

O 

Q 

< 

Power Dissipation (Ta = 25° C) 

P D 

1.75 

1.75 

1.75 

w 

(T c = 25°C) 


10 

10 

10 

w 

Temperature 

Tj, T St g 

-55 to +1 50 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

^JA 

71.4 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

12.5 

°c/w 


Typical Performance Characteristics 



Physical Dimensions 

TO-202 


9 - 


raw 


M- 1 


0.095-0.105 
| (2.413-2. 667)" 


<5 
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NSD131 thru NSD135 








Electrical Characteristics 


Col lector- Emitter Sustaining Voltage 
lc = 5 m A, l B = 0 


131, 132 
133, 134 
135 


Collector Cutoff Current 
V CB = 150V 

Emitter Cutoff Current 
V EB =6V 

DC Current Gain 

l c =1 mA, V CE = 10V 

DC Current Gain 

l c = 10mA, V C E = 10V 


DC Current Gain 

l c = 30 mA, V C e = 10 V 


131, 133 

132, 134, 135 


131, 133, 135 

132, 134 


Collector-Emitter Saturation Voltage 
lc = 20 mA, l B = 2 mA 

Emitter-Base Saturation Voltage 
lc = 20 mA, I b = 2 mA 
Collector-Base Junction Capacitance 
V CB = 20 V 


VcE(sat) 


v BE (sat) 


Physical Dimensions 


TO-5 Equivalent 


Flush Mounting 





National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown o 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative fo 
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POWER 

TRANSISTORS 


NPN 

NSD6178, NSD6179 
PNP 

NSD6180, NSD6181 


Complementary double diffused planar transistors designed 
and manufactured with National's revolutionary "Epoxy B" 
concept. These devices are designed to replace the 2N2102, 
2N6178, 2N6179 and the 2N4036, 2N6180, 2N6181 while 
providing superior reliability and free air power handling 
capability. 

Applications 

■ Audio driver and output pairs 

■ Industrial switches 

■ Inverters/converters 



Maximum Ratings 


Parameter 

Symbol 

NSD6178 

IN1SD6180 

NSD6179 

NSD6181 

Units 

Collector-Base Voltage 

v V CB 

100 

75 

V 

Collector-Emitter Voltage 

V CEO 

75 

50 

V 

Emitter-Base Voltage 

V EB 

5 

5 

V 

Collector Current 

ic 

2 

2 

A 

Power Dissipation (Ta = 25°C) 

Pd 

1.75 

1.75 

W 

(T c = 25° C) 


10.0 

10.0 

W 

Temperature 

T j' T stg 

-55 to +1 50 

-55 to +1 50 

°c 


Typical Performance Characteristics 


Physical Dimensions 

TO-202 
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NPN NSD6178, NSD6179 
PNP NSD6180, NSD6181 




NPN NSD6178, NSD6179 
PNP NSD6180, NSD6181 


Electrical Characteristics 

! / 


Parameter 

Symbol 

Min. 

Max. 

Units 

Collector-Emitter Sustaining Voltage 

BVcEO 




l c = 10 mA 


! 

■ 



6178,6180 


75 


V 

6179, 6181 


50 


V 

Collector Cutoff Current 

•CEO 




V C e = 60V, I b = 0 6178,6180 



1.0 

mA 

V C e=45V, I b = 0 6179,6181 



1.0 

mA 

Collector Cutoff Current 

^C B 0 




V CB = 80V, l E = 0 6178,6180 



0.5 

mA 

V CB = 60V, l E = 0 6179,6181 



0.5 

mA 

Emitter Cutoff Current 

<E B 0 




V EB = 5V, l c = 0 



0.1 

mA 

DC Current Gain 

hFE 




l c = 50 mA, V CE = 2 V 


30 



l c = 500 mA, V CE = 2 V ' 


40 

250 


l c = 1000 mA, V C E - 2 V 


10 



Collector-Emitter Saturation Voltage 

Vce (sat) 




lc = 500 mA, l B = 50 mA 



0.5 

V 

Base-Emitter Saturation Voltage 

V B E(sat) 




lc = 500 mA, l B = 50 mA 



1.2 

V 

Output Capacitance 

^ob 




V CB = 10 V,f = 1 MHz 



30 

PF 

Gain Bandwidth Product 

ft 


! 


V C E = 4 V, l c = 50 mA 


50 


MHz 

Second Breakdown Collector Current 

•s/ B 




Vce = 50 V, t = 1 .0 s 


70 


mA 


Physical Dimensions 


TO-5 Equivalent 


Flush Mounting 


Sheared Tab 



CENTER LEAD 
TYPE U 


0.080 



r 


0750 

(6.350)- 


tTCJT 


TYPE N 


National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown or 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative for 
assistance. 
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POWER 

TRANSISTORS 


Double diffused planar power transistors designed with 
National's revolutionary "Epoxy B" concept to provide 
exceptional reliability. 

Applications 

■ Audio output and/or driver 

■» High frequency inverters/converters 

■ Series, shunt and switching regulators 


NPN 

NSE180, NSE181 
PNP 

NSE170, NSE171 


Complementary 
Silicon Power 
Transistors 
10.0 Watts 



E CENTER COLLECTOR 
Package 36 


Maximum Ratings 


Parameter 

Symbol 

NSE180 

NSE170 

NSE181 

NSE171 

Units 

Collector-Base Voltage 

V CB 

60 

80 

V 

Collector-Emitter Voltage 

v CEO 

40 

60 

V 

Emitter-Base Voltage 

CO 

LLI 

> 

5 

5 

V 

Collector Current 

■c 

3 

3 

A 

Power Dissipation (Ta = 25°C) 

T j' T stg 

1.75 

1.75 

W 

(T C = 25° C) 


10.0 

10.0 

W 

Temperature 

T j' T stg 

-55 to +1 50 

-55 to +1 50 

°c 

Thermal Resistance 

0JA 

71.4 

71.4 

°c/w 


0JC 

12.5 

12.5 

°c/w 


Typical Performance Characteristics 


Physical Dimensions 

TO-202 


Safe Operating Area Curve 


Thermal Derating Curve 


■BnHniiiiii 
















1 

• Ta (with TAB)- 


*3 

Ta (wit 

TAB re. 


10 100 10Q0 

COLLECTOR VOLTAGE (volts) 


25 50 75 100 125 150 

TEMPERATURE (T) - °C 


0 240-0.263 
(6 096-6.604) 

0.350-0400 

(9.144-10.16) ~ „ „ 

0.095-0.10 
J (2413-2X5 

0.435 

(11.049) 

i_L 

9 - 

0.129-0.132 

(3.251-3353) 

OIA 



0.110-0.120 i 
(2.794-3.048) 

0 480-0 5 

(12.192-13 

1210 

30.734) 

REF 

r"\ 

0 2S5-0.3 
(7339-8.0 

ol 

(1.524) 

REF 

J L*JL»J 

0 405-0 42 

(10287-10.7 

0.047-0.049 

(1 194-1.245) — i 
TYP 

r* —if 

0 024-0 023 
— (0610-0.711) 

TYP 0 03: 


J ' 

(9 474-9.57 6) 
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NPN NSE180, NSE181 
PNP NSE170, NSE171 






NPN NSE180, NSE181 
PNP NSE170, NSE171 


Electrical Characteristics 

Parameter 

Collector-Emitter Sustaining Voltage 
lc = 10 mA, 1 0 = 0 

NSE170, 180 
NSE171, 181 

Collector Cutoff Current 

V CB = 60V f l E = 0 NSE170, 180 
V cb = 80 V, l E = 0 NSE171, 181 

Emitter Cutoff Current 
V BE = 5.0 V, l c = 0 

DC Current Gain 

l c = 100 mA, V C e = 10V 
l c = 500 mA, V CE = 1-0 V 
I c = 1.5 A, V CE = 10V 

Collector-Emitter Saturation Voltage 
lc = 500 mA, l B = 50 mA 
lc = 1 -5 A, l B = 1 50 mA 

Base-Emitter Saturation Voltage 
l c = 1.5A, I B = 1 50 mA 

Base-Emitter ON Voltage 
l c = 500 mA, V CE = 1.0V 

Gain Bandwidth Product 

l c = 100 mA, V C e = 10 V, f = 10 MHz 


V B E (sat) 
V BE(on) 


Physical Dimensions 

TO-5 Equivalent 



Flush Mounting 

0 080 

(2 032) — H H— 



TYPE T 

TO-66 Equivalent 



0.120-0 135 

3 048-3 429) 

i (2 921-3 429) 

\ 

rj- 

0.425 

\ \ 

To 085-0 1 

1 (2 259-2- 

REF 

L 

y j 

n — 

r' 

\ 

\ . 

C 0 580-0 5! 

(14 732-14.! 

J 

, — OTITT _L 



National Semiconductor Corporation offers a wide variety of tab/lead configurations. These standard types may be ordered as shown o 
in combination (i.e.. Type NU). Should an application require a configuration not shown, contact your NS sales representative fo 
assistance. 








S3 POWER 
MM TRANSISTORS 

NPN/PNP Complementary Silicon Power Transistors employ- 
ing Epi-Base Mesa Technology for ideal performance in a 
variety of general purpose power and switching applications: 

Applications 

• Audio Amplifiers 

• Series, Shunt, Switching Regulators 

• Inverters/Converters 

These devices are designed and manufactured using National's 
"Epoxy B Concept." They feature exceptional reliability 
and are especially suitable for applications involving repeated 
on-off operation where wide temperature excursions are 
anticipated. 


Maximum Ratings 


Parameter 

Symbol 

Cl, C2, C3 

C4, C5, C6 

C7, C8, C9 

CIO, 

C11, C12 

Units 

Collector-Base Voltage 

VCB 

40 

55 

70 

90 

V 

Collector-Emitter Voltage 

V CEO 

30 

45 

60 

80 

V 

Emitter-Base Voltage 

Veb 


p 

> 


V 

Collector Current (continuous) 

!c 


4 



A 

(peak) 



6 



Power Dissipation (Tq = 25°C) 



30 


W 

(T a = 25°C) 



2 

> 



Thermal Resistance 

0JC 


4.16 


°C/W 


0JA 


62.5 



Temperature Range 

Tj, Tstg 


-65 to +1 50 


°c 


NPN 

D44C1 thru D44C12 
PNP 

D45C1 thru D45C12 



Typical Performance Characteristics 


Physical Dimensions 

TO-220 


Safe Operating Area Curve 


Thermal Derating Curve 



-1.0 -10 -100 
Vce - COLLECTOR TO EMITTER VOLTAGE - V 





NPN D44C1 thru D44C12 
PNP D45C1 thru D45C12 




NPN D44C1 thru D44C12 
PNP D45C1 thru D45C12 


Electrical Characteristics (T c = 25°C unless noted) 


Parameter 

Symbol 

Collector-Emitter Sustaining Voltage 
l c = 100 mA, l B = 0 Cl, C2, C3 

C4, C5, C6 

C7, C8, C9 

CIO, Cl 1, C12 

v CEO 

Collector Cutoff Current 

Vce = Vqb Rated, V^b = 

0 

! ces 

Emitter Cutoff Current 

V EB = 5V 


•ebo 

DC Current Gain 

V CE = 1 V, l c = 0.2 A 

C1,C4, C7, CIO 

C2, C5, C8, Cl 1 

C3, C6, C9, Cl 2 

h F £i 

DC Current Gain 

V CE * 1 V, l c = 1 A 

Cl, C4, C7, CIO 

C2, C5, C8, Cl 1 

h FE2 

DC Current Gain 

V C E = 1 V, l c = 2 A 

C3, C6, C9, Cl 2 

h FE3 

Collector Saturation Voltage 
l c = 1 A, l B = 100 mA 


V CE(S) 

Base Saturation Voltage 
l c = 1 A, l B = 100 mA 


v be(s) 

Gain Bandwidth Product 

V C e = 4 V, 1 c ~ 20 mA 


h 


3 -< 





POWER 

TRANSISTORS 


NPN 

NSP41 

NSP41A 

NSP41B 

NSP41C 


PNP 

NSP42 

NSP42A 

NSP42B 

NSP42C 


NPN/PNP Complementary Silicon Power Transistors. These 
devices are designed and manufactured using National's 
"Epoxy B Concept." They feature exceptional reliability 
and are especially suitable for applications involving repeated 
on-off operation where wide operating temperature excur- 
sions are anticipated. 


Maximum Ratings 


Complementary Silicon 
Power Transistors 
50 Watts 



Package 37 
TO-220 


Parameter 

Symbol 

NSP41 

NSP42 

IMSP41 A 
NSP42A 

NSP41B 

NSP42B 

NSP41C 

NSP42C 

Units 

Collector-Base Voltage 

V CB 

40 

60 

80 

100 

V 

Collector-Emitter Voltage 

V CEO 

40 

60 

80 

100 

V 

Emitter-Base Voltage 

V E B 





V 

Collector Current (continuous) 

>c 


5 


A 

(peak) 







Base Current 

•b 


3 


A 

Power Dissipation [Tq = 25°C) 

Pt 


50 


W 

(T a = 25° C) 



2 




Temperature Range 

Tj. T stg 


-65 to +1 50 


°C 

Thermal Resistance 

0JC 


2.5 


°c/w 


^ JA 

■ 

62.5 




Typical Performance Characteristics 


Physical Dimensions 


Safe Operating Area Curve 

*F 


Thermal Derating Curve 


0 10 100 400 

VCE - COLLECTOR-EMITTER VOLTAGE - V 


0.560-0.625 

(14.224-15.875). 



HT I I 1 Lai 

0 25 50 75 100 125 150 

T- TEMPERATURE -°C 


0.045-0.060 

(1.143-1.524)’*’" 

0.020-0.035 

(0.508-0.889) 

0.090-0.110 

(2.286-2.794)"*’ 


0.395-0.405 

(10.033-10.287) 0.175-0.185 

0.139-0.147 (4.445-4.699) 

/ — (3.531—3.734) 1 ^ < 0.030-0.055 

/ DIA "*"j "*"(0.762-1.397) 


0.012-0 025 H 
(0.305-0.635) |P 
0.080-0.115 ^ | 
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NPN NSP41, NSP41A, NSP41B, NSP41C 
PNP NSP42, NSP42A, NSP42B, NSP42C 




NPN NSP41, NSP41A, NSP41B, NSP41C 
PNP NSP42, NSP42A, NSP42B, NSP42C 





POWER 

TRANSISTORS 


NPN/PNP Silicon Power Transistors designed for general 
purpose amplifier and switching circuits — recommended 
for use in Class B audio amplifier outputs rated from 5 to 20 
watts. 

The devices are designed and manufactured using National's 
"Epoxy B Concept" and offer exceptional reliability in any 
application which involves repeated temperature excursions 
due to self heating effects. The "power cycling" capability 
of "Epoxy B Concept" products is unexcelled. 


Maximum Ratings 


NPN 

NSP520, NSP521 
PNP 

NSP370, NSP371 


Complemantary Silicon 
Audio Output 
Power Transistors 
40 Watts 



Package 37 
TO-220 


Parameter - 

Symbol 

PNP 

NPN 

Units 

NSP370 

NSP371 

NSP520 

NSP521 

Col lector- Base Voltage 

V CB 

30 

40 

30 

40 1 

V 

Collector-Emitter Voltage 

V CEO 

30 

40 

30 

40 

V 

Emitter-Base Voltage 

Veb 

4 

4 

4 

4 

V 

Collector Current (continuous) 

•c 

3 

4 

3 

4 

A 

(peak) 


7 

8 

7 

8 


Base Current 

*B 

2 

2 

2 

2 

A 

Power Dissipation (Tc = 25°C) 

P T 


40 


W 

<T a = 25°C) 




l 



Temperature Range 

. Tj, T S tg 


-65 to +1 50 


°c 

Thermal Resistance 

0JC 


3.125 


°c/w 


0JA 


62.5 




Typical Performance Characteristics 


Safe Operating Area Curve 


—SECOND BREAKDOWN LIMITEO 
-BONDING WIRE LIMITEO 
■••THERMALLY LIMITEO 9 Tc • 25*0 


0 10 20 30 

VCE - COLLECTOR-EMITTER VOLTAGE - V 


Safe Operating Area Curve 


-SECOND BREAKDOWN LIMITED 
-BONDING WIRE LIMITED 
-THERMALLY LIMITED PTc • 25°C 


.0 10 20 40 60 

VCE - COLLECTOR-EMITTER VOLTAGE - V 


Thermal Derating Curve 



25 50 75 100 125 150 

T- TEMPERATURE -°C 
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NPN NSP520, NSP521 
PNP NSP370, NSP371 




NPN NSP520, NSP521 
PNP NSP370, NSP371 
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POWER 

TRANSISTORS 


NPN/PNP Complementary Silicon Power Transistors 
employing Epitaxial Base Mesa Technology. This series is 
designed for driver circuits, switching and amplifier appli- 
cations. 

This family features National's TO-126 and TO-220 
packages which are designed and manufactured using 
National's "Epoxy B Concept". The "Epoxy B Concept" 
offers exceptional reliability in applications involving 
repeated "ON"/"OFF" operation where wide temperature 
excursions are anticipated. 

The NSP4918 through NSP4923 series is a direct replace- 
ment for the MJE4918 thru MJE4923 series. 


NPN 

2N4921 thru 2N4923 
NSP4921 thru NSP4923 
PNP 

2N4918 thru 2N4920 
NSP4918 thru NSP4920 


Complementary 

Silicon Power 

Transistors 

30 Watts 40 Watts 

2N4918 

NSP4918 

thru 

thru 

2N4923 

NSP4923 




C E ' 

Package 38 

Package 27 

TO-126 

TO-220 


Maximum Ratings 


PARAMETER 

SYMBOL 

2N4918 

2N4921 

NSP4918 

NSP4921 

2N4919 

2N4922 

NSP4919 

NSP4922 

2N4920 

2N4923 

NSP4920 

NSP4923 

UNITS 

Collector-Base Voltage 

V CB 

40 

60 

80 

V 

Collector-Emitter Voltage 

VCEO 

40 

60 

80 

V 

Emitter-Base Voltage 

VEB 

5 

5 


5 

V 

Collector Current (Continuous) 

•c 

1.0 

1.0 

1.0 

A 

(Peak) 


3.0 

3.0 

3.0 

A 

Base Current 

Ib 

1.0 

1.0 

1.0 

A 



2N4918 



NSP4918 




SERIES 



SERIES 


Power Dissipation (Tq=25°C) 

PT 

30 



40 

W 

(T A ~ 25°C) 


1.5 



2.0 

W 

Temperature Range 

Tj. TsTG 

-65 to +1 50 

- 

65 to +150 

°C 

Thermal Resistance 

0JC 

4.16 



3.125 

°C/W 


Oja 

83.3 



62.5 

°C/W 


Typical Performance Characteristics 



0 25 50 75 100 125 150 

T - TEMPERATURE (°C) 


Safe Operating Area 
2N4918-23 



1 5 10 20 50 100 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Safe Operating Area 
NSP49 18-23 



1 5 10 20 50 100 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


EX 
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NPN 2N4921 thru 2N4923, NSP4921 thru NSP4923 
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920 




NPN 2N4921 thru 2N4923, NSP4921 thru NSP4923 
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920 


Electrical Characteristics (Tc = 25°C unless noted) 


PARAMETER 


Collector-Emitter Sustaining Voltage 
!C = 100 mA, I b = 0 
Collector Cutoff Current 

VqE = 1/2 BVcEO Rating, I b = 0 
Collector Cutoff Current 

VcE = BVCEO Rating,VBE = 1.5V "OFF", 
VcE = BVcEO Rating, V B E = 1.5V ''OFF" 
T C = 125° C 

Collector Cutoff Current 
VCB = V CB Rating, I E = 0 
Emitter Cutoff Current 
VEB = 5V, lc = 0 
DC Current Gain 

lc = 50 mA, VcE = IV 
IC= 500 mA, V C E= IV 

ic=ia,v C e = iv 

Collector-Emitter Saturation Voltage 
IC= 1 A, Ib ~ 100 mA 
Base-Emitter Saturation Voltage 
IC= 1 A, Ib= 100 mA 
Base-Emitter "ON" Voltage 
1C ~ 1 A, V C E = 1 A 
Gain Bandwidth Product 
IC = 250 mA, V C e= 10V, 
f = 1 MHz 


2N4918 2N4919 2N4920 

2N4921 2N4922 2N4923 

SYMBOL NSP4918 NSP4918 NSP4920 

NSP4921 NSP4922 NSP4923 

, MIN MAX MIN MAX MIN M; 

BVcEO 40 60 80 

ICEO 0.5 0.5 0. 


VCE(S) 

VBE(S) 

VBE(ON) 

fT 


40 

40 

40 

20 100 

20 

100 20 

10 

10 

10 

0.6 


0.6 

1.3 


1.3 

1.3 


1.3 

3 

3 

3 
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NPN 2N4921 thru 2N4923, NSP4921 thru NSP4923 
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920 




NPN 2N4921 thru 2N4923, NSP4921 thru NSP4923 
PNP 2N4918 thru 2N4920, NSP4918 thru NSP4920 


Typical Performance Characteristics (Continued) 
2N4921 thru 2N4923 and NSP4921 thru NSP4923 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 




0.02 0.1 1 2 10 
l C - COLLECTOR CURRENT (A) 



V CB - COLLECTOR-BASE VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



0 50 100 150 

T C - CASE TEMPERATURE (°C) 


Physical Dimensions 


TO-126 TO-220 



3. Base 3. Emitter 
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POWER 

TRANSISTORS 


NSP5190 thru NSP5195 


NPN/PNP Complementary Silicon Power Transistors employ- 
ing Epitaxial Base Mesa Technology. This series is a direct 
electrical replacement for the 2N5190-95 family of devices. 

The NSP51 90-95 family features National's TO-220 package 
which is designed and manufactured using National's "Epoxy 
B Concept." The Epoxy B Concept offers exceptional 
reliability in applications involving repeated on-off operation 
where wide temperature excursions are anticipated. 


Maximum Ratings 



Parameter 

Symbol 

NSP5190 

NSP5193 

NSP5191 

NSP5194 

IMSP5192 

NSP5195 

Units 

Col lector- Base Voltage 

Vcb 

40 

60 

80 

V 

Collector-Emitter Voltage 

v CEO 

40 

60 

80 

V 

Emitter-Base Voltage 

Veb 

' 

5 


V 

Collector Current 

ic 


4 


A 

Base Current 

■ B 


1 


A 

Power Dissipation (Tc = 25°C) 

Pt 


60 


W 

(T A = 25°C) 



2 



Temperature Range 

Tj r T STG 


-65 to +1 50 


°c 

Thermal Resistance 

0JC 


2.08 


°c/w 


0JA 


62.5 




Typical Performance Characteristics 


Physical Dimensions 

TO-220 


Safe Operating Area Curve 


Thermal Derating Curve 



Vce - COLLECTOR-EMITTER VOLTAGE - V 



T- TEMPERATURE -°C 


0.395-0.405 


0.100-0.120 

(2.540-3.048) 

, . \ __ 


(10.033-10.287) 

0.139-0.147 
/- (3.531-3.734)' 

/ DIA 

*| 

0.175-0.185 

‘*'(4.445-4.699) 

0.030-0.055 

**■(0.762-1397) 

| , 

(TV 

(0.635) l 

RAD 1 


0.560-0.625 t 


(14324-15.875)|.!E5£ f 
| (6.350) 

MAX |_ 

1 2 3 

r 


0330-0.270 

(5.842-6.858) 

i — i“i 

0.500-0.582 f | 

1 

M 2 PLACES 

T 

(12.70-14.275) 1 

t 

0.012-0.025 n 

(0.305-0.635) I 
0.080-0.115 I 

- 

0.045-0.060 j 

(1.143-1.524) * 
0.020-0.035 

. 1 . 

(2.032-2.921) 


(0.508-0.889)' 

0.090-0.110 


------ 

(2.286-2.794)^ 
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NSP5190 thru NSP5195 




NSP5190 thru NSP5195 


Electrical Characteristics (t c = 25°C unless noted) 


Parameter 

Symbol 

NSP5190 

NSP5193 

NSP5191 

NSP5194 

NSP5192 

NSP5195 

Units 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Collector-Emitter Sustaining Voltage 

V CEO 








l c = 100 mA, l B = 0 


40 


60 


80 


V 

Collector Cutoff Current 

!CEO 








Vce = VcEO Rated, l B = 0 



1.0 


1.0 


1.0 

mA 

Collector Cutoff Current 

>CEX 








V C E = V C EO Rated, V EB = 1.5 V 



0.1 


0.1 


0.1 

mA 

(off) 









V C E = V C EO Rated, V EB = 1.5V 



2.0 


2.0 


2.0 


(off), Tc = 1 25° C 









Collector Cutoff Current 

•CBO 








V CB = v CEO Rated, l E = 0 



0.1 


0.1 


0.1 

mA 

Emitter Cutoff Current 

>EBO 








V EB = 5V,I C = 0 



1.0 


1.0 


1.0 

mA 

DC Current Gain 

h F E 








l c = 1.5 A, V CE = 2.0 V 


25 

100 

25 

100 

20 

80 


l C = 4 A, V CE = 2 V 


10 


10 


7 



Collector- Emitter Saturation Voltage 

V CE(S) 








l c = 1.5 A, l B = 150 mA 



0.6 


0.6 


0.6 

V 

l C = 4 A, l B = 1.0 A 



1.4 


1.4 


1.4 


Base- Emitter "ON" Voltage 

V BE(ON) 








l c = 1.5 A, V CE = 2V 



1.2 


1.2 


1.2 

V 

Gain-Bandwidth Product 

h 








l c = 1 A, V C e = 10 V, f = 1 MHz 


2 


2 


2 


MHz 
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POWER 

TRANSISTORS 


NPN/PNP Complementary Silicon Power Transistors. These 
devices are designed and manufactured using National's 
"Epoxy B Concept." They feature exceptional reliability and 
are especially suitable for applications involving repeated 
on-off operation where wide operating temperature excur- 
sions are anticipated. 


NPN 

TIP29 

TIP29A 

TIP29B 

TIP29C 


PNP 

TIP30 

TIP30A 

TIP30B 

TIP30C 


Complementary Silicon 
Power Transistors 
30 Watts 


Maximum Ratings 



Package 37 
TO-220 


Parameter 

Symbol 

TIP29 

TIP30 

TIP29A 

TIP30A 

TIP29B 

TIP30B 

TIP29C 

TIP30C 

Units 

Collector-Base Voltage 

V CB 

40 

60 

80 

100 

V 

Collector-Emitter Voltage 

V CEO 

40 

60 

80 

100 

V 

Emitter-Base Voltage 

Veb 


5 ' 


V 

Collector Current (continuous) 

>c 





A 

(peak) 







Base Current (continuous) 

•b 


0.5 


A 

Power Dissipation (Tq = 25°C) 

Pt 

! 

30 


W 

(T a = 25°C) 



Z 




Temperature Range 

Tj, T stg 


-65 to +1 50 


°c 

Thermal Resistance 

0jc 


4.16 


°c/w 


0JA 


62.5 




Typical Performance Characteristics 


Physical Dimensions 


Safe Operating Area Curve 


Thermal Derating Curve 



1.0 10 100 40 

VCE ~ COLLECTOR-EMITTER VOLTAGE - V 






r 












>SSS '\TcaSE 






\ 


1 

tambient 





0.560-0.625 T 
(14^24-15.875)| J 


25 50 75 100 125 150 

T- TEMPERATURE -°C 


0.045-0.060 
(1.143-1.524) * 
0.020-0.035 
(0.508-0.889)' 
0.090-0.110 
(2.286-2.794)'*^ 


0.395-0.405 

(10.033-10.287) 

0.139-0.147 
/— (3.531-3.734) 


0.175-0.185 
"*■(4.445-4.699) 
0.030-0.055 
"“I '*'(0.762-1.397) 
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NPN TIP29, TIP29A, TIP29B, TIP29C 
PNP TIP30, TIP30A, TIP30B, TIP30C 





NPN TIP29, TIP29A, TIP29B, TIP29C 
PNP TIP30, TIP30A, TIP30B, TIP30C 


Electrical Characteristics (t c = 25°c unless noted) 

\ 

. 


TIP29 

TIP29A 

TIP29B 

TIP29C 

Parameter 

Symbol 

TIP30 

TIP30A 

TIP30B 

TIP30C 



Min. Max. 

Min. 

Max. 

Min. Max. 

Min. Ma: 

Collector-Emitter Sustaining Voltage 

V CEO 






Iq = 30 mA, l B = 0 


40 

60 


80 

100 

Collector Cutoff Current 

•CEO 






V C e = 30 V, l B = 0 


0.3 


0.3 

- 

- 

V CE = 60V / l B = 0 


- 


- 

0.3 

o.: 

Collector Cutoff Current 

!ces 






Vqe = Vceo Rated, V BB = 0 


0.2 


0.2 

0.2 

o.: 

Emitter Cutoff Current 

■eBO 






V EB = 5 V, l c = 0 


1 


1 

1 

i 

DC Current Gain 

hFE 






V ce = 4V, l c = 0.2 A 


40 

40 


40 

40 

V CE = 4 V, l c = 1 A 


15 75 

15 

75 

15 75 

15 7E 

Base-Emitter "ON” Voltage 

V BE(ON) 






V C E = 4 V, l c = 1 A 


1.3 


1.3 

1.3 

i.: 

Collector-Emitter Saturation Voltage 

V CE(S) 






l c = 1 A, l B = 125 mA 


0.7 


0.7 

0.7 

0.' 

Small Signal Common Emitter Current 

hfe 






Gain 







V C E = 10 V, l c = 0.2 A, f = 1 kHz 


20 

20' 


20 

20 

Gain Bandwidth Product 

f T 






V C e = 10V, l c = 0.2 A, 

! 

3 

3 


3 

3 

f = 1 MHz 
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POWER 

TRANSISTORS 


NPN 

TIP31 

TIP31A 

TIP31B 

TIP31C 


PNP 

TIP32 

TIP32A 

TIP32B 

TIP32C 


NPN/PNP Complementary Silicon Power Transistors. These 
devices are designed and manufactured using National's 
"Epoxy B Concept." They feature exceptional reliability 
and are especially suitable for applications involving repeated 
on-off operation where wide operating temperature excur- 
sions are anticipated. 


Maximum Ratings 



Parameter 

Symbol 

TIP31 

TIP32 

TIP31A 

TIP32A 

TIP31B 

TIP32B 

TIP31C 

TIP32C 

Units 

Collector-Base Voltage 

V CB 

40 

60 

80 

100 

V 

Collector-Emitter Voltage 

V CEO 

40 

60 

80 

100 

V 

Emitter-Base Voltage 

V EB 


c 

j 


V 

Collector Current (continuous) 

•c 


3 


A ’ 

(peak) 



5 



Base Current 

*B 


1 


A 

Power Dissipation (T q = 25°C) 

Pt 


40 


W 

(T a = 25° C) 




> 



Temperature Range 

Tj. T S jg 


-65 to +1 50 


°c 

Thermal Resistance 

0jc 


3.125 


°c/w 


^ JA 


62.5 




Typical Performance Characteristics 


Physical Dimensions 

TO-220 


Safe Operating Area Curve 


Thermal Derating Curve 




VCE - COLLECTOR-EMITTER VOLTAGE - V 


T- TEMPERATURE -°C 
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NPN TIP31, TIP31A, TIP31B, TIP31C 
PNP TIP32, TIP32A, TIP32B, TIP32C 




NPN TIP31, TIP31A, TIP31B, TIP31C 
PNP TIP32, TIP32A, TIP32B, TIP32C 


Electrical Characteristics it c = 25°C unless noted) 


, 

Parameter 

Symbol 

TIP31 

TIP32 

TIP31A 

TIP32A 

TIP31B 

TIP32B 

TIP31C 

TIP32C 

Units 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Emitter Sustaining Voltage 

Iq = 30 m A, 1 g = 0 

V CEO 

40 


60 


80 


100 

1 

V 

Collector Cutoff Current 

V CE = 30 V, l B = 0 

V ce = 60 V, l B = 0 

*CEO 


0.3 


0.3 


0.3 


0.3 

mA 

Collector Cutoff Current 

Vce = Vceo Rated, V BB = 0 

!ces 


0.2 


0.2 


0.2 


0.2 

mA 

Emitter Cutoff Current 

V EB = 5 V, l c - 0 

•ebo 


1 


1 


1 


1 

mA 

DC Current Gain 

V C E = 4 V, l c = 1 A 

V CE = 4V, l c = 3A 

h FE 

25 

10 

50 

25 

10 

50 

25 

10 

50 

25 

10 

50 


Base- Emitter "ON” Voltage 

V CE = 4 V, l c ~ 3 A 

VbE(ON) 


1.8 


1.8 


1.8 


1.8 

V 

Collector-Emitter Saturation Voltage 
l c = 3A, l B = 375 mA 

V CE(S) 


1.2 


1.2 


1.2 


1.2 

V 

Small Signal Common Emitter Current 
Gain 

V CE = 10 V, l c = 0.5A, f=1 kHz 

hfe 

20 


20 


20 


20 



Gain Bandwidth Product 

Vce = 10 V, l c = 0.5A, 
f = 1 MHz 

h 

3 


3 


3 


3 


MHz 


3-18 



POWER 

TRANSISTORS 


NPN/PNP Complementary Silicon Power Transistors. These 
devices are designed and manufactured using National's 
"Epoxy B Concept" They feature exceptional reliability and 
are especially suitable for applications involving repeated 
on-off operation where wide operating temperature excur- 
sions are anticipated. 


NPN 

TIP61 

TIP61A 

TIP61B 

TIP61C 


PNP 

TIP62 

TIP62A 

TIP62B 

TIP62C 


Complementary Silicon 
Power Transistors 
20 Watts 


Maximum Ratings 



Package 37 
TO-220 


Parameter 

Symbol 

TIP61 

TIP62 

TIP61A 

TIP62A 

TIP61B 

TIP62B 

TIP61C 

TIP62C 

Units 

Collector-Base Voltage 

VcB 

40 

60 

80 

100 

V 

Collector- Emitter Voltage 

V CEO 

40 

60 

80 

100 

V 

Emitter-Base Voltage 

Veb 


p 

j 


V 

Collector Current (continuous) 

>C 


0.5 


A 

(peak) 



1 . 

5 



Base Current 

Ib 


0.4 


A 

Power. Dissipation (Tc = 25°C) 

Pt 


20 


W 

(T a = 25°C) 



1.5 



Temperature Range 

Tj, Tstg 


-65 to +1 50 


°C 

Thermal Resistance 

0JC 


6.25 


°c/w . 


^JA 

1 

83.3 




Typical Performance Characteristics 


Physical Dimensions 


Safe Operating Area Curve 


Thermal Derating Curve 




0.560-0.625 I 
(14.224—1 5.875) — 


VCE - COLLECTOR-EMITTER VOLTAGE - V 


50 75 100 125 150 

T- TEMPERATURE -”C 


0.045-0.060 | 

(1.143-1.524)**^ 
0.020-0.035 
(0.508-0.889) 
0.090-0.110 


0.395-0.405 

"(10.033-10.287) 

0.139-0.147 
/— (3.531 -3.734) 
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NPN TIP61, TIP61A, TIP61B, TIP61C 
PNP TIP62, TIP62A, TIP62B, TIP62C 




NPN TIP61, TIP61A, TIP61B, TIP61C 
PNP TIP62, TIP62A, TIP62B, TIP62C 


Electrical Characteristics (t c = 25°c unless noted) 


TIP61A 

TIP62A 


TIP61B 

TIP62B 


TIP61C 

TIP62C 


iBCiniBIZSSIZSIlSSSHJEBESSiiUiiJilLIifflill 


Collector-Emitter Sustaining Voltage 

v CEO 





Iq = 30 mA, 1 b == 0 


40 


60 


Collector Cutoff Current 

>CEO 





Vce ~ 30 V, 1 b = 0 



0.3 


0.3 

V ce = 60 V, l B “ 0 



- 


_ 

Collector Cutoff Current 

>CES 





Vce = Vceo Rated, Vbe = 0 



0.2 


0.2 

Emitter Cutoff Current 

*EBO 





V EB = 5 V, l c = 0 



1 


1 

DC Current Gain 

hFE 





V C e=4V / I c = 50 mA 


40 


40 


V C e = 4V, l c = 0.5A 


15 

100 

15 

100 

Base-Emitter "ON" Voltage 

Vbe(on) 





V CE =4V,I c = 0.5 A 



1.3 


1.3 

Collector- Emitter Saturation Voltage 

V C E(S) 





l c = 0.5 A, I b = 60 mA 



0.7 


0.7 

Small Signal Common Emitter Current 

hfe 





Gain 






V C e = 10 V, l c = 50 mA, f = 1 kHz 


20 


20 


Gain Bandwidth Product 

h 





V CE = 10 V, l c = 50 mA, 


3 


“3 


f = 1 MHz 
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POWER 

TRANSISTORS 


NPN 

TIP110 

TIP111 

TIP112 


PNP 

TIP115 

TIP116 

TIP117 


NPN/PNP Complementary Silicon Power Darlington Tran- 
sistors. These devices are designed and manufactured using 
National's "Epoxy B Concept." They feature exceptional 
reliability and are especially suitable for applications 
involving repeated on-off operation where wide operating 
temperature excursions are anticipated. 


Maximum Ratings 



Parameter 

Symbol 

TIP1 10 
TIP1 15 

TIP1 1 1 
TIP116 

TIP112 
TIP1 17 

Units 

Collector-Base Voltage 

V CB 

60 

80 

100 

V 

Collector-Emitter Voltage 

V CEO 

60 

80 

100 

V 

Emitter-Base Voltage 

V EB 

5 

5 

5 

V 

Collector Current (continuous) 

lc 

2 

2 

2 

A 

(peak) 


4 

4 

4 

A 

Base Current (continuous) 

>B 

50 

50 

50 

mA 

Power Dissipation (Tc = 25°C) 

Pt 

50 

50 

50 

W 

(T a = 25°C) 


2 

2 

2 

W 

Temperature Range 

Tj, t stg 

-65 to +150 

-65 to +150 

-65 to +1 50 

°C 

Thermal Resistance 


2.5 

2.5 

2.5 

°c/w 


0JA 

62.5 

62.5 

62.5 

°C/W 


Connection Diagrams 


NPN 
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NPN TIP1 10, TIP111, TIP112 
PNP TIP115, TIP1 16, TIP117 




NPN TIP1 10, TIP111, TIP112 
PNP TIP1 15, TIP1 16, TIP117 


Electrical Characteristics (tc = 25°C unless otherwise noted.) 







TIP110 

TIP1 1 1 

TIP112 



Parameter 


Test Conditions 

TIP115 

TIP116 

TIP117 

Units 






Min 

Max 

Min 

Max 

Min 

Max 


V (BR)CEO 

Collector-Emitter 
Breakdown Voltage 

l c = 30mA, 

CD 

II 

o 

See Note 1 

60 

' 

80 


100 


V 



V C e = 30V, 

Ib - 0 



2 






•CEO 

Collector Cutoff Current 

V C e = 40V, 

i B = o 





2 



mA 



V C E = 50V, 

o 

ii 

CO 







2 


! CBO 

Collector Cutoff Current 

V CB = 60V, 

o 

II 

LU 



1 








V CB = 80V, 

o 

II 

UJ 





1 



mA 



V CB = ioov. 

l E = 0 







1 


•ebo 

Emitter Cutoff Current 

V E b = 5V, 

l c = 0 



2 


2 


2 

mA 

h FE 

Static Forward Current 
Transfer Ratio 

< < 

o o 

m m 

II ll 

< < 

o o 
ii ii 
to 

> > 

See Notes 1 and 2 

1000 

500 


1000 

500 


1000 

500 



V BE 

Base-Emitter Voltage 

< 

O 

m 

II 

< 

o 

11 

ro 

> 

See Notes 1 and 2 


2.8 


2.8 


2.8 

V 

V CE(sat) 

Collector-Emitter 
Saturation Voltage 

I 

Ib = 8 mA, 

lc = 2A 

See Notes 1 and 2 


2.5 


2.5 


2.5 

V 

v F 

Parallel Diode Forward 
Voltage Drop 

l c = -4 A, 

03 

II 

o 



5.0 


5.0 


5.0 

V 


NOTES: 1. These parameters must be measured using pulse techniques, t w = 300/js, duty cycle < 2%. 

2. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within an inch 
from the device body. 


Switching Time Test Circuits 

toff 


-Vb Vcc 



— *j 25jus — 

:in_ 


ton 

IC/*B = 250 


ton 


Vcc 



Typical Characteristic Curves 

TIP110, 111, 112 



TIP115, 116, 117 



lc - COLLECTOR CURRENT (AMPERES) 
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Typical Characteristic Curves (Tq = 25°C unless otherwise noted.) 


TIP110, 111, 112 



0.1 1.0 10.0 


lc - COLLECTOR CURRENT (AMPERES) 



0.1 1.0 10 
1C - COLLECTOR CURRENT (AMPERES) 



/ 
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NPN TIPIIO, TIP111, TIP112 
PNP TIP1 15, TIP1 16, TIP117 











VZ\ POWER 
mlA TRANSISTORS 


NPN TIPI 20 
PNP TIPI 25 


NPN/PNP Complementary Silicon Power Darlington Tran- 
sistors. These devices are designed and manufactured using 
National's "Epoxy B Concept." They feature exceptional 
reliability and are especially suitable for applications 
involving repeated "ON"/"OFF" operation where wide 
operating temperature excursions are anticipated. 


Designed for complementary use. 

• 65W at 25°C case temperature 

• 5A rated collector current 

• Min hpf= of 1000 at 3 V, 3A 

• 50 mJ reverse energy rating 



Maximum Ratings 


PARAMETER 

SYMBOL 

TIP120 

TIP125 

UNITS 

Collector-Base Voltage 

VCB 

60 

-60 

V 

Collector-Emitter Voltage 

VCEO 

60 

-60 

V 

Emitter-Base Voltage 

veb 

5 

-5 

V 

Collector Current (Continuous) 

ic 

5 

-5 

A 

(Peak), (Note 1) 


8 

-8 

A 

Base Current (Continuous) 

Ib 

0.1 

-0.1 

A 

Safe Operating Areas at (or below) 25°C 


(See Maximum Safe Operating Curves) 


Case Temperature 





Device Dissipation (Tq < 25°C) 

PT 

65 

65 

W 

(T A <25°C) 


2 

2 

W 

Temperature Range 

Tj, TsTG 

-65 to +1 50 

-65 to +1 50 

°C 

Lead Temperature-, (Soldering, 10 seconds) 


260 

260 

°c 


Note 1 : This value applies for t w < 0.3 ms, duty cycle < 1 0%. 


Connection Diagrams 

c 

NPN TIP120 

COLLECTOR 



PNP TIP125 

COLLECTOR 
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NPN TIPI 20, PNP TIPI 25 







NPN TIPI 20, PNP TIPI 25 


Electrical Characteristics (Tc = 25°C unless otherwise noted.) 


PARAMETER 

CONDITIONS 
(Note 3) 

TIPI 20 

TIPI 25 

UNITS 

MIN 

MAX 

MIN 

MAX 

V(BR)CEO 

Collector-Emitter 

1C - 30 mA, Ib = 0, (Note 2) 

60 


-60 


V 


Breakdown Voltage 







■CEO 

Collector Cutoff Current 

Vce = 30V, Ib = 0 


0.5 


-0.5 

mA 

ICBO 

Collector Cutoff Current 

Vcb = 60V, Ie = 0 


0.2 


-0.2 

mA 

•ebo 

Emitter Cutoff Current 

VEB = 5V, l'c = 0 


2 


-2 

mA 

hFE 

Static Forward Current 

Vqe = 3V, lc = 0.5A, (Notes 1 and 3) 

1000 


1000 




Transfer Ratio 

Vce = 3V, lc = 3A, (Notes 1 and 3) 

1000 


1000 



Vbe 

Base-Emitter Voltage 

VcE = 3V, lc = 3A, (Notes 1 and 3) 


2.5 


-2.5 

V 

VCE(SAT) 

Collector-Emitter 

IB = 12 mA, lc = 3A, (Notes 1 and 3) 


2 


-2 

V 


Saturation Voltage 

IB = 20 mA, lc = 5A, (Notes 1 and 3) 


4 


-4 

V 


Note 2: These parameters must be measured using pulse techniques, tw = 300 /us, duty cycle < 2%. 

Note 3: These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts and located within 0.125 inch 
from the device body. 

Note 4: All conditions for TIPI 25 are a negative value. 

NPN TIP120 




PNP TIP125 




Note 5: Input pulse width is increased until Iqivi = 1A. 
Note 6: Input pulse width is increased until Iqm = — 1 A. 

FIGURE 1 
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Typical Performance Characteristics 

NPN TIP120 

Static Forward Current Trans- 
fer Ratio vs Collector Current 



E 200 J- V CE = 3V 
-= (NOTES 1 AMD 2) 


0.4 0.7 1 2 4 7 10 

l c - COLLECTOR CURRENT (A) 


Base-Emitter Voltage vs 
Case Temperature 


- 0 . 4 .V CE = 3V 

> (NOTES 1 AND 2) 

0 — 1 1 1 1 — . 

-75-50-25 0 25 50 75 100 125 150 175 
T C - CASE TEMPERATURE ( C) 


Collector-Emitter Saturation 
Voltage vs Case Temperature 


' B = 2mA Jc — 

— 1— lg = 12 mA, lg = 3A _ 


-75 -50-25 0 25 50 75 100 125 150 175 
T C -CASE TEMPERATURE (C) 


PNPTIP125 


Static Forward Current Transfer 
Ratio vs Collector Current 



Base-Emitter Voltage 
vs Case Temperature 







— 

— 

— 

— 

— 

— 


= 

- 

E 











Vg E = -3V 
(NOTES 1 AND 2)' 

-1 1 1 1 


-0.4 -0.7 -1 -2 -4 -7 -10 

l c - COLLECTOR CURRENT (A) 

Maximum Safe Operating Curves 

NPN TIP120 

ivrni nritu Maximum Collector Current 

vs Collector-Emitter Voltage 


"■ C=-5A~ ~ 

~~I C = -3A~ 
^ lc = ~1A. 


-75 -50-25 0 25 50 75 100 125150 175 
T C - CASE TEMPERATURE (°C) 


Collector-Emitter Saturation 
Voltage vs Case Temperature 



T“ 

- 


□Z 


n 

-•[ 

■1 1 
= -20 mA, 

c = 

-5A 







ZL_ 



— 

— 

— 




:'b 

= -2 mA 

.'c 

= -1 

; | 

"I 


jZZ 



. 








j 1 



L 





J 


j 


1 




n 



: 


-75 -50-25 0 25 50 75 100 125150 175 
T C - CASE TEMPERATURE (°C) 



4 7 10 20 40 70100 200 400 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Collector Current 
vs Unclamped Inductive Load 



HUH 

1! 

| 



^5 


sssssssssss 

3 


5 


— 

— 

s 


■ IIHBi 


- 

4 

llll 

— 


- 

■iiiiiiW 

■■i 

llll 


n 

■ 

III 

IIIKS 



1! 

111 



nun 

s 


a 


= 

F= 
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1= 




(NOTE D] 

; vcc 


>ov 


— 

- 





_ 

1DOO 

11 















(FIGURED 

1 



1 




1 2 4 7 10 20 40 70100 200 

L - UNCLAMPED INDUCTIVE LOAD (mH) 


PNPTIP125 


Maximum Collector Current 
vs Collector-Emitter Voltage 




__ tW = 300 pis, / 
~d = 0.1 = 10 °/. 4 


Maximum Collector Current 
vs Unclamped Inductive Load 



_4 -7-10 -20 -40 -100 -200 -400 1 2 4 7 10 20 40 70 100 200 

V CE - COLLECTOR-EMITTER VOLTAGE (V) •- - UNCLAMPED INDUCTIVE LOAD (mH) 

Note 7: Above this point, the Safe Operating Area has not been defined 
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NPN TIPI 20, PNP TIPI 25 





NPN TIPI 20, PNP TIPI 25 


Thermal Information Curves 

NPN TIP120, PNP TIP125 


Case Temperature Dissipation 
Derating Curve 



0 25 50 75 100 125 150 

T C - CASE TEMPERATURE (°C) 


Free- Air Temperature 
Dissipation Derating Curve 



0 25 50 75 100 125 150 

T A - FREE-AIR TEMPERATURE (°C) 


Physical Dimensions 


(2.540-3.048) 




(14.224-15.875) . 



(12.70-14.275) 



(1.143-1.524) 


(0.508-0.889) 

0.090-0.110 

(2.286-2.794)“**” 


(10.033-10.287) 


/“( 3.531-3.734) 
/ DIA 
/ 0.025 
"(0.635) I 
RAD 1 


7° 

2 PLACES 


(4.445-4.699) 

0.030-0.055 

(0.762-1.397) 


0.230-0.270 

(5.842-6.858) 


(0.305-0.635) [| 

0.080-0.115 I 
(2.032-2.921)”*^ 


Pin 1 — Base 

2 — Collector 

3 — Emitter 

Collector is in electrical conduct with 
the mounting tab. 
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POWER 

TRANSISTORS 


2N5293 thru 2N5298 


NPN General Purpose Silicon Power Transistors designed for 
medium power switching and amplifier applications in 
Military, Commercial and Industrial equipment. 

These devices are designed and manufactured using National's 
"Epoxy B Concept." They are especially useful in applica- 
tions involving repeated on-off operation where wide tem- 
perature excursions are anticipated. The transistor family is 
offered with straight leads or pre-formed for insertion in 
TO-66 sockets. 



Maximum Ratings 


Parameter 

Symbol 

2N5293 

2N5294 

2N5295 

2N5296 

2N5297 

2N5298 

Units 

Collector- Base Voltage 

V CB 

80 

60 

80 

V 

Collector-Emitter Voltage 

V CEO 

70 

40 

60 

V 

Emitter-Base Voltage 

Veb 

7 

5 

5 

V 

Collector Current 

lc 


4 


A 

Base Current 

Ib 


2 


A 

Power Dissipation (Jq = 25°C) 

Pt 


36 


W 

(T a = 25°C) 



1.8 



Temperature Range 

Tj, T S jg 


-65 to +1 50 


°c . 

Thermal Resistance 

0JC 


3.47 


°c/w 


Typical Performance Characteristics 


Safe Operating Area Curve 


Thermal Derating Curve 



VCE - COLLECTOR-EMITTER VOLTAGE - V 



Physical Dimensions 

TO-220AB 



TO-220AA 


0 175-fl JB5 



(2.28G-2 794)’ 
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2N5293 thru 2N5298 



2N5293 thru 2N5298 



3-30 











POWER 

TRANSISTORS 


2N6106 thru 2N6111 


PNP Power Transistors employing Epitaxial Base Mesa 
Technology. These devices are designed and manufactured 
using National's "Epoxy B Concept." They are especially 
useful in applications involving repeated on-off operation 
where wide temperature excursions are anticipated. The 
devices are offered with straight leads or pre-formed for 
insertion into TO-66 sockets. 


Maximum Ratings 


Collector-Base Voltage 
Collector-Emitter Voltage 
Emitter-Base Voltage 
Collector Current (continuous) 
Base Current (continuous) 

Power Dissipation (Tc = 25°C) 
(T A = 25°C) 

Temperature Range 
Thermal Resistance 


Tjf T S tg 

0JC 

0JA 


PNP Silicon 

Power Transistors 

40 Watts 

2N61 07 

2N6106 

2N6109 

2N6108 

2N61 1 1 

2N6110 

TO-220AB 

f\ 

TO-220AA 


Symbol 

2N6110 

2IM6111 

2N6108 

2N6109 

2N6106 

2N6107 

V CB 

40 

60 

80 

V CEO 

30 . 

50 

70 

V EB 


5 



Typical Performance Characteristics 


Physical Dimensions 

TO-220AB 


Safe Operating Area Curve 



Thermal Derating Curve 
















v 







tcase 

V 






N 

\ 


1 

T AMBIENT 

| 

j 

; X 



VCE - COLLECTOR-EMITTER VOLTAGE - V 


25 50 75 100 125 150 

T- TEMPERATURE -°C 


sLcESt? wU 


i-TU 


S!«-| 
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N6106 thru 2N6111 





2N6106 thru 2N6111 


Electrical Characteristics (t c = 25°c unless noted) 

Parameter 

Symbol 

2N61 06/07 

2N61 08/09 

2N61 10/11 

Units 



Min. 

Max. 

Min. 

Max. 

Min. 

Max. 


Collector-Emitter Sustaining Voltage 

V CEO 








l c = 100 mA, l B = 0 


70 


50 


30 


V 

Collector-Emitter Sustaining Voltage 

VcER 








lc = 1 00 mA, R BE = 1 00 £2 


80 


60 


40 


V 

Collector Cutoff Current 

*CEO 








V CE = 60 V, 1 B = 0 



1.0 


- 


- 

mA 

V CE = 40 V, I b = 0 



- 


1.0 


- 


V CE = 20 V, l B = 0 



- 


- 


1.0 


Collector Cutoff Current 

•CEX 








V CE = 75 V, V BE = 1.5 V (off) 



0.1 


- 


- 

mA 

V CE = 56 V, V BE = 1.5 V (off) 



- 


0.1 


- 


V CE = 37.5 V, V BE = 1.5 V (off) 



- 


- 


0.1 


Collector Cutoff Current @ Tc = 1 50° C 

>CEX 








V CE = 70 V, V BE = 1.5 V (off) 



2 


- 


- 

mA 

V CE = 50 V, V BE = 1.5 V (off) 



- 


2 


- 


V CE = 30 V, V BE = 1.5 V (off) 



- 


- 


2 


Emitter Cutoff Current 

•ebo 








V EB = 5 V, l c = 0 



1.0 


1.0 


1.0 

mA 

DC Current Gain 

h F E 








V CE = 4 V, l c = 2 A 


30 

150 

- 

- 

- 

- 


V CE =4 V, l c = 2.5 A 


- 

- 

30 

150 

- 

- 


V CE = 4 V, l c = 3 A 


- 

• - 

- 

- 

30 

150 


V CE = 4 V, l c = 6.5 A 


5 


5 


5 



Collector Saturation Voltage 

VCE(S) 








l c = 2.0A, l B = 200 mA 



1.0 


- 


- 

V 

l c = 2.5 A, l B = 250 mA 



- 


1.0 


- 


l c = 3.0 A, I b = 300 mA 



- 


• - 


1.0 


l c = 6.5 A, l B = 1.63 A 



2 


2 


2 


Base-Emitter "ON" Voltage 

V BE(ON) 








V CE =4 V, l c = 2 A 



1.5 





V 

V CE = 4V, l c = 2.5 A 

| 




1.5 




Vce = 4V, l c = 3.0 A 







1.5 


Small Signal Current Gain 

hfe 








Vce = 4V, l c = 0.5A,f=50 kHz 


20 


20 


20 



Gain Bandwidth Product 

f T 








Vce = 4 V, l c = 0.5A,f = 1 MHz 


10 


10 


10 


MHz 

Collector-Base Capacitance 

^ob 








V C b = 10 V, f = 1 MHz 



250 


250 


250 

PF 
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POWER 

TRANSISTORS 


NPN/PNP Complementary Silicon Power Transistors employ- 
ing Epi-Base Mesa Technology. These devices are designed 
and manufactured using National's "Epoxy B Concept." 
They feature exceptional reliability and are especially useful 
in applications involving repeated on-off operation where 
wide temperature excursions are anticipated. 


NPN 

2N6121 thru 2N6123 
PNP 

2N6124 thru 2N6126 



Maximum Ratings 


Parameter 

Symbol 

2N6121 

2N6124 

2N6122 

2N6125 

2N6123 

2N6126 

Units 

Collector-Base Voltage 

V C B 

45 

60 

80 

V 

Collector-Emitter Voltage 

V CEO 

45 

60 

80 

V 

Emitter-Base Voltage 

Veb 


5 


V 

Collector Current (continuous) 

>C 


4 


A 

Base Current 

>B 


1 


. A 

Power Dissipation (Tq = 25°C) 

Pt 


40 


W 

Derating Factor 

'l/fljc 


320 


MW/°C 

Temperature Range 

Tj, T S tg 


-65 to +1 50 


°C 


Typical Performance Characteristics 


Safe Operating Area Curve 


Thermal Derating Curve 
















N 

v 







tcase 

V 









TaMB 

ENT 



> 



Vce - COLLECTOR TO EMITTER VOLTAGE - V 


25 50 75 100 125 150 

T - TEMPERATURE - ’C 


Physical Dimensions 

TO-220 
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NPN 2N6121 thru 2N6123 
PNP 2N6124 thru 2N6126 





NPN 2N6121 thru 2N6123 
PNP 2N6124 thru 2N6126 


Electrical Characteristics (T c = 25°c unless noted) 

Parameter 

Symbol 

Min. 

Max. 

Units 

Collector Sustaining Voltage 

v ceo 



V 

l c = 100 mA, l B = 0 2N6121, 24 


45 



2N6122, 25 


60 



2N6123, 26 


80 



Collector Cutoff Current 

•ceo 



mA 

Vce = Vceo Rated, l B = 0 



1.0 


Collector Cutoff Current 

J CEX 



mA 

V C E = Vceo Rated, v EB = 1.5 V (off) 



0.1 


Collector Cutoff Current 

! cex 



mA 

V C E = Vceo Rated, V EB = 1.5 V (off) 

T c = 1 25°C 



2.0 


Collector Cutoff Current 

>cbo 



mA 

Vcb = v ceo Rated, 1 E = 0 



0.1 


Emitter Cutoff Current 

J EBO 



mA 

V E b = 5V, l c = 0 



1.0 


DC Current Gain 

h FEl 




l c = 1.5 A, V CE = 2 V 2N6121, 22, 24, 25 

20 

100 


2N6123, 26 


20 

80 


DC Current Gain 

h FE2 




l c = 4 A, V CE = 2 V 2N61 21 , 22, 24, 25 

10 

- 


2N6123, 26 


7 

- 


Collector Saturation Voltage 

V CE(S) 



V 

l c = 1 .5 A, l B = 0.1 5 A 



0.6 


l c - 4.0 A, l B = 1 A 



1.4 


Base-Emitter “ON" Voltage 

Vbe(on) 



V 

1 C = 1 . 5 A, V ce = 2V 



1.2 


Gain-Bandwidth Product 

fT 

V 


MHz 

1 C = 1 A, V C e = 4 V, f = 1 MHz 


2.5 



Small Signal Current Gain 

^fe 


< 


l c = 100 mA, V C e = 2 V, f = 1 kHz 


25 





3-34 




POWER 



NPN 

2N6129 thru 2N6131 
PNP 

2N6132 thru 2N6134 


NPN/PNP Complementary Silicon Power Transistors employ- 
ing Epitaxial Base Mesa Technology. These devices are 
designed and manufactured using National's "Epoxy B 
Concept" They feature exceptional reliability and are 
especially useful in applications involving repeated on-off 
operation where wide temperature excursions are anticipated. 



Maximum Ratings 


Parameter 

Symbol 

2N6129 

2N6132 

2N6130 

2N6133 

2N6131 

2N6134 

Units 

Collector-Base Voltage 

V CB 

40 

i 

60 

80 

V 

Collector-Emitter Voltage 

V CEO 

40 

60 

80 

V 

Emitter-Base Voltage 

V EB 

5 

5 

5 

V 

Collector Current 

ic 

7 

7 

7 

A 

Base Current 

1 B 

3 

3 

3 

A 

Power Dissipation (Tq = 25°C) 

Pt 

50 

50 

50 

W 

Derating Factor 

ye JC 

400 

400 

400 

MW/°C 

Temperature Range 

T J, T STG 

-65 to +1 50 

-65 to +1 50 

-65 to +1 50 

°C 


Typical Performance Characteristics 


Physical Dimensions 

TO-220 




V C E - COLLECTOR TO EMITTER VOLTAGE - V 


T- TEMPERATURE -°C 
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NPN 2N6129 thru 2N6131 
PNP 2N6132 thru 2N6134 



CD CM 
CM CO 







POWER 

TRANSISTORS 


NPN Power Transistors employing Epitaxial Base Mesa 
Technology. These devices are designed and manufactured 
using National's "Epoxy B Concept." They are especially 
useful in applications involving repeated on-off operation 
where wide temperature excursions are anticipated. The 
devices are offered with straight leads or pre-formed for 
insertion into TO-66 sockets. 


2N6288 thru 2N6293 


Maximum Ratings 



Parameter 

Symbol 

2N6288 

2N6289 

2N6290 

2N6291 

2N6292 

2N6293 

Units 

Collector-Base Voltage 

VcB 

40 

60 

80 

V 

Collector- Emitter Voltage 

V CEO 

30 

50 

70 

V 

Emitter- Base Voltage 

Veb 


5 


V 

Collector Current (continuous) 

>C 


7 


A 

Base Current (continuous) 

Ib 


3 


A 

Power Dissipation (Tc = 25°C) 

Pt 


40 


W 

(T a = 25°C) 



1.8 



Temperature Range 

Tj' t STG 


-65 to +1 50 


°C 

Thermal Resistance 

0JC 


3.125 


°c/w 


0JA 


69.4 




Typical Performance Characteristics 


Safe Operating Area Curve 


Thermal Derating Curve 



VCE - COLLECTOR-EMITTER VOLTAGE - V 



Physical Dimensions 

TO-220AB 



TO-220AA 


(2 540-3 048) 


L_ 


(1 143-1 524) 
(2 235 2 7S4) 


0 395-0 m 


“(10033-10 287) 

0 139-0147 ! 

- .y4s 

1 

£-*-(0 635) i 

J 

! RAB r | 

2 PLACCS 1 

Sr- 1 
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2N6288 thru 2N6293 



2N6288 thru 2N6293 


Electrical Characteristics (t c = 25°C unless noted) 


2N6292/93 2N6290/91 


2N6288/89 


Collector-Emitter Sustaining Voltage 
l c = 100 mA, l B = 0 

Collector-Emitter Sustaining Voltage 
l c = 100 mA, R B e = 10012 

Collector Cutoff Current 
V C e = 60V, I b = 0 
V C e = 40 V, I b = 0 
V C e = 20 V, I b = 0 

Collector Cutoff Current 

V C e = 75 V, V BE = 1.5 V (off) 

V C e = 56 V, V BE = 1.5 V (off) 

V C E = 37.5 V, V BE = 1.5 V (off) 

Collector Cutoff Current @T C = 1 50° C 
V C e = 70 V, V be = 1.5 V (off) 

V CE = 50 V, V BE = 1.5 V (off) 

V CE = 30 V, V BE = 1.5 V (off) 

Emitter Cutoff Current 
V EB = 5 V, l c = 0 

DC Current Gain 

V C e=4V, I c = 2A 
V C e = 4 V, l c = 2.5A 
V CE = 4 V, l c = 3.0 A 
V CE = 4 V, l c = 6.5 A 

Collector Saturation Voltage 
l c = 2.0 A, l B = 200 mA 
l c = 2.5 A, l B = 250 mA 
l c = 3.0 A, l B = 300 mA 
l c = 6.5 A, l B = 1.63 A 

Base-Emitter “ON" Voltage 
V CE = 4 V, l c = 2 A 
V CE = 4 V, l c = 2.5 A 
V C e = 4 V, l c = 3.0 A 

Small Signal Current Gain 

V C e = 4 V, l c = 0.5 A, f = 50 kHz 

Gain Bandwidth Product 

V C E = 4 V, l c = 0.5 A,f = 1 MHz 

Collector-Base Capacitance 
V CB = 10 V, f = 1 MHz 
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POWER 

TRANSISTORS 


NPN 

MJE800 thru MJE803 
PNP 

MJE700 thru MJE703 


NPN/PNP Complementary Silicon Darlington Power Tran- 
sistors employing Epitaxial Base Mesa Technology. This 
series is designed to replace discrete driver and output 
stages in complementary audio amplifier applications. 

The MJE700-703 and MJE800-803 family features 
National's TO-126 package which is designed and manu- 
factured using National's "Epoxy B Concept." The "Epoxy 
B Concept" offers exceptional reliability in applications 
involving repeated on-off operation where wide tempera- 
ture excursions are anticipated. 


Maximum Ratings 



Parameter 

Symbol 

MJE700, MJE701 
MJE800, MJE801 

IVIJE702, MJE703 
MJE802, MJE803 

Units 

Collector-Base Voltage 

V CB 

60 

80 

V 

Collector-Emitter Voltage 

V CEO 

60 

80 

V 

Emitter- Base Voltage 

Veb 

5 

5 

V 

Collector Current (continuous) 

>c 

4.0 

4.0 

A 

Base Current 

■b 

100 

100 

mA 

Power Dissipation (Tq = 25°C) 

Pt 

40 

40 

W 

(T a = 25°C) 


1.5 

1.5 

W 

Temperature Range 

Tj, Tstg 

-55 to +150 

-55 to +1 50 

°c 

Thermal Resistance, 

0JC 

3.125 

3.125 

°c/w 


0JA 

83.3 

83.3 

°c/w 


Connection Diagrams 


PNP 


NPN 




Physical Dimensions 

TO-126 

0.290-0.310 


Tfc 


(2 311-2.464) 
0.020-0.026 


(0.608-0.660) 

0.026-0.035 


(7.366-7.874) 

0.145-0.155 


(3.683-3 937) 
0.148-0.150 
(3.759-3.810) 


3 TYP 

; J ‘ 

0.425*0.4 




30) II 0,09 

JL (z - 41 


(1.143- 1.397) 


Pm 1 . Emitter 

2. Collector 

3. Base 

When mounting the device, torque not to exceed 
6.0 in lb. 

If lead bending is required, use suitable clamp oi 
other supports between transistor case and point 
of bend. 
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NPN MJE800 thru MJE803 
PNP MJE700 thru MJE703 



Electrical Characteristics (Tc = 25 °c unless otherwise noted.) 


Characteristic 

OFF CHARACTERISTICS 

Collector-Emitter Breakdown Voltage (Note 1) 

(l c = 50mA DC , l B = 0) MJE700, MJE701, MJE800, MJE801 

MJE702, MJE703, MJE802, MJE803 

Collector Cutoff Current 

(V CE = 30 V DC/ Ib = 0) MJE700, MJE701 , MJE800, MJE801 

(V CE = 40 V DC , Ib = 0) MJE702, MJE703, MJE802, MJE803 

Collector Cutoff Current 

(Vcb = Rated BVqeO/ ^E = 3) 

(V CB = Rated BV C eO' <E = 0, T c = 100°C) 

Emitter Cutoff Current 

(V B e=5.0Vdc, l C = 0) 

ON CHARACTERISTICS 


DC Current Gain (Note 1) 

h F E 



- 

(l c = 1 .5 A dc , V C e = 3.0 V DC ) MJE700, MJE702, MJ+800, MJE802 


750 

- 


(l c = 2.0 A dc , V ce = 3.0 V DC ) MJE701 , MJE703, MJE801 , MJE803 


750 

- 


Collector-Emitter Saturation Voltage (Note 1) 

V CE(sat) 



o 

Q 

> 

(l c = 1.5A dc , I b = 30mA DC ) MJE700, MJE702, MJE800, MJE802 


- 

2.5 


(l c = 2.0 A dc , l B = 40mA DC ) MJE701, MJE703, MJE801 , MJE803 


- 

2.8 


Base-Emitter On Voltage (Note 1) 

V B E(on) 



o 

o 

> 

dc = 1.5A dc , Vce = 3.0 V DC ) MJE700, MJE702, MJE800, MJE802 


- 

2.5 


(l c = 2.0 A dc , V ce = 3.0 V DC ) MJE701 , MJE703, MJE801, MJE803 



2.5 


Parallel Diode Forward Voltage Drop 

v F 



o 

Q 

> 

(l c = -4 A, l B = 0) 


— 

5.0 


, DYNAMIC CHARACTERISTICS | 

Small Signal Current Gain 

hfe 



- 

(l c = 1.5A DC , V CE = 3.0V dc , f = 1.0MHz) 


1.0 

- 



NOTES: 1. Pulse Test: Pulse width < 300ms, duty cycle < 2.0%. 

Typical Characteristic Curves (t c = 25° c unless otherwise noted.) 

MJE700— MJE703 



0.1 0.5 1.0 5.0 10 

l C - COLLECTOR CURRENT (AMPERES) 




mail 

wsm il 

pa irjii 
mmmmwm 

’riKSSSSHMI 


0.1 0.5 1.0 5.0 10 

iC - COLLECTOR CURRENT (AMPERES) 



0.1 0.5 1.0 5.0 10 

IC - COLLECTOR CURRENT (AMPERES) 
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Typical Characteristic Curves (Continued) 


MJE800— MJE803 



0.1 1.0 10 
!c - COLLECTOR CURRENT (AMPERES) 


0.1 1.0 10.0 
1C - COLLECTOR CURRENT (AMPERES) 


SAFE OPERATING AREA 



1 10 100 
VCE - COLLECTOR-EMITTER VOLTAGE (VOLTS) 


POWER DERATING 
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NPN MJE800 thru MJE803 
PNP MJE700 thru MJE703 



Switching Time Test Circuits 



IC/»B = 250 



•off 

IC/lB = 260 


Typical Switching Characteristics 





POWER 

TRANSISTORS 


NPN/PNP Complementary Silicon Darlington Power Tran- 
sistors employing Epitaxial Base Mesa Technology. This 
series is designed for general purpose amplifier and low 
speed switching applications. 

The 2N6034-39 family features National's TO-126 package 
which is designed and manufactured using National's 
"Epoxy B Concept." The "Epoxy B Concept" offers 
exceptional reliability in applications involving repeated 
on-off operation where wide temperature excursions are 
anticipated. 


Maximum Ratings 


NPN 

2N6037 thru 2N6039 
PNP 

2N6034 thru 2N6036 

Complementary 
Silicon Power 
Transistors 
40 Watts/4 Amps^A. 


Package 38 
TO-126 



Parameter 

Symbol 

2N6034 

2N6037 

2N6035 

2N6038 

2N6036 

2N6039 

Units 

Collector-Base Voltage 

CO 

0 

> 

40 

60 

80 

V 

Collector-Emitter Voltage 

V CEO 

40 

60 

80 

V 

Emitter-Base Voltage 

V EB 

5 

5 

5 

V 

Collector Current (continuous) 

•c 

4.0 

4.0 

4.0 

A 

(peak) 


8.0 

8.0 

8.0 

A 

Base Current 

Ib 

100 

100 

100 

mA 

Power Dissipation (Tc = 25°C) 

Pt 

40 

40 

40 

W 

(T A = 25° C) 

! 

1.5 

1.5 

1.5 

W 

Temperature Range 

Tjr Tstg 

-65 to +1 50 

-65 to +1 50 

-65 to +1 50 

°c 

Thermal Resistance 

0jc 

3.125 

3.125 

3.125 

°c/w 


0JA 

83.3 

83.3 

83.3 

°c/w 


Connection Diagrams 


Physical Dimensions 

TO-126 




0.091-0.097 T 
(2.311-2.464)"^ 
0.020-0.026 
(0.50B— 0.6G0) 
0.025-0.035 
(0.635-0.889)'* 



0.425*0.435 

(10.795^11.049) 


0.605-0 655 
(15.367-16.637) 


II 0.015-0.025 
(0.381-0.635) 


u.uag— u. mo 0.045-0.055 

J2.413-2.687) ,T, 4 3 -1197) 


Pin 1 . Emitter 

2. Collector 

3. Base 

When mounting the device, torque not to exceed 
6.0 in lb. 

If lead bending is required, use suitable clamp or 
other supports between transistor case and point 
of bend. 
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NPN 2N6037 thru 2N6039 
PNP 2N6034 thru 2N6036 



NPN 2N6037 thru 2N6039 
PNP 2N6034 thru 2N6036 


Electrical Characteristics (t c 

= 25°C unless otherwise noted.) 





Characteristic 

Symbol 

Min 

Max 

Units 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage 


VcEO(sus) 



o 

Q 

> 

Oc = lOOmAoc^ Ib = 0 

2N6034, 2N6037 


40 

- 



2N6035, 2N6038 


60 

' - 



2N6036, 2N6039 


80 

- 


Collector Cutoff Current 


•CEO 



itiAdc 

(Vqe = 20VdC/ 1 b = 0) 

2N6034, 2N6037 


- 

0.5 


(Vce = 30 VqC/ 1 b = 0) 

2N6035, 2N6038 


- 

0.5 


(Vqe = 40Vdc, Ib = 0) 

2N6036, 2N6039 


- 

0.5 


Collector Cutoff Current 


*CEX 



mA DC 

( V C e = 40V dc , V b e ( off ) = 1.5V dc ) 

2N6034, 2N6037 


- 

0.5 


(V ce = 60V D Cr V be (off) = 1-5V0C) 

2N6035, 2N6038 


- 

0.5 


( V C e = 80V DCf V BE ( off ) = 1.5V dc ) 

2N6036, 2N6039 


- 

0.5 


(Vce = 40V dc , V BE ( of f) = 1.5V dc , 






T c = 1 25°C) 

2N6034, 2N6037 


- 

2.0 


( V C e = 60V dc , V b e ( of f) = 1.5V DC/ 






T c = 125°C) 

2N6035, 2N6038 


- 

2.0 


(V CE = 80 V DC , V B E ( 0 ff) = 1.5V DC , 






T c = 125°C) 

2N6036, 2N6039 


- 

2.0 


Collector Cutoff Current 


•CBO 



mA DC 

(Vqb = 40 Vqq, l E = 0) 

2N6034, 2N6037 


- 

0.5 


(V CB =60V dc , l E =0) 

2N6035, 2N6038 


- 

0.5 


(Vcb = 80V dc ,Ie=0) 

2N6036, 2N6039 


- 

0.5 


Emitter Cutoff Current 


>EBO 



mA DC 

(V BE = 5.0V dc , l c =0) 



- 

2.0 


ON CHARACTERISTICS | 

DC Current Gain 


h FE 



_ 

(lc = 0.5Aoc f V CE = 3.0Vdc) 



500 

- 


(I c = 2.0A dc , V CE = 3.0V dc ) 



750 

15,000 


Oc = 4.0ApCf V C e = 3.0Vdc) 



100 



Collector-Emitter Saturation Voltage 


V C e (sat) 



o 

Q 

> 

(lc = 2.0AqC/ Ib = 8.OmA0c) 



- 

2.0 


(lc = 4.0Adc» Ib = 40mAcc) 



- 

3.0 


Base-Emitter Saturation Voltage 


VBE(sat) 



O 

Q 

> 

(lc = 4.0Aq C/ Ib = 40mA D c) 



- 

4.0 


Base-Emitter On Voltage 


V BE(on) 



O 

Q 

> 

(I c = 2.0A dc , V CE = 3.0V dc ) 



- 

2.8 


Parallel Diode Forward Voltage Drop 


V F 



V DC 

(l c = -4A„l B =0) 



■- 

5.0 


DYNAMIC CHARACTERISTICS 




' 


Magnitude of Small-Signal Current Gain 


l^fel 




(l c = 0.75A D c,V CE = 10V D c,f= 1.0MHz) 


25 

- 


Output Capacitance 


^ob 



PF 

(V C b = 10V DC , l E = 0, f = 0.1 MHz) 

2N6034, 2N6035, 2N6036 


- 

200 



2N6037, 2N6038, 2N6039 


- 

100 


* Indicates JEDEC Registered Data. 
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NPN 2N6037 thru 2N6039 
PNP 2N6034 thru 2N6036 

















POWER 

TRANSISTORS 


NPN/PNP complementary silicon power transistors are for 
medium-speed switching and amplifier applications. 


NPN 

2N3713 thru 2N3716 
PNP 

2N3789 thru 2N3792 



Maximum Ratings (Tq = 25°C unless otherwise noted) 


PARAMETER 

SYMBOL 

2N3713, 2N3715 
2N3789, 2N3791 

2IM3714, 2N3716 
2N3790, 2N3792 

UNIT 

Collector-Base Voltage 

Vqb 

80 

100 

V 

Collector-Emitter Voltage 

VCEO 

60 

80 

V 

Emitter-Base Voltage 

veb 

7.0 

7.0 

V 

Collector Current 

«C 

10 

10 

A 

Base Current (Continuous) 

<B 

4.0 

4.0 

A 

Power Dissipation 

Pd 

150 

150 

W 

Thermal Resistance 

0JC 

1.17 

1.17 

°c/w 

Junction Operating and 

Storage Temperature Range 

Tj, TsTG 

-65 to +200 

-65 to +200 

°c 


Typical Performance Characteristics 


Safe Operating Area 2N3713, 
2N3715, 2N3789 and 2N3791 


Safe Operating Area 2N3714, 
21M3716, 2N3790 and 2N3792 



0 10 20 30 40 50 60 70 80 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 



10 20 30 40 50 60 70 80 90 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


NPN 2N3713 thru 2N3716 
PNP 2N3789 thru 2N3792 




NPN 2N3713 thru 2N3716 
PNP 2N3789 thru 2N3792 


Electrical Characteristics (t c = 25°c unless otherwise noted) 

PARAMETER 

SYMBOL 

MIN 

MAX 

UNIT 

Collector-Emitter Sustaining Voltage (Note 1) 


VCEO(SUS) 



V 

dC = 20 mA, Ib = 0) 

2N3713, 2N3715, - 

2N3789, 2N3791 


60 




2N3714, 2N3716, 

2N3790, 2N3792 


80 



Collector-Emitter Cutoff Current 


'CEX 



mA 

(V C E = 80V, Vbe=“1-5V) 

2N3713, 2N3715, 

2N3789, 2N3791 



1.0 


(V C E = 100V, V B E = -1.5V) 

2N3714, 2N3716, 

2N3790, 2N3792 



1.0 


(V C E = 60 V, V B E = -1.5V, T C = 150°C) 

2N3713, 2N3715, 



10 



2N3789, 2N3791 



5.0 


(Vqe = 80V, V B e = -1.5V,T C = 150°C) 

2N3714, 2N3716 



10 



2N3790, 2N3792 

- 


5.0 


Emitter- Base Cutoff Current 


lEBO 



mA 

(Veb = 7V) 




5.0 


DC Current Gain (Note 1 ) 


hFE 




0C= 1A,V C E = 2V) 

2N3713, 2N3714, 


25 

90 



2N3789, 2N3790 
2N371 5, 2N3716, 

2N3791 , 2N3792 


50 

150 


0C=3A, VcE = 2V) 

2N3713, 2N3714, 

2N3789, 2N3790 


15 




2N3715, 2N3716, 

2N3791 , 2N3792 


30 



Collector-Emitter Saturation Voltage (Note 1) 


VCE(SAT) 



V 

dC = 4A, l B = 0.4 A) 

2N3789, 2N3790 



1.0 


(IC= 5A, l B = 0.5A) 

2N3713, 2N3714 



1.0 



2N3715, 2N3716 



0.8 



2N3791 , 2N3792 

i 


1.0 


Base-Emitter Saturation Voltage (Note 1 ) 


vbe(sat) ! 



V 

dC = 4 A, l B = 0.4A) 

2N3789, 2N3790 



2.0 


dC= 5A, l B = 0.5A) 

2N3713, 2N3714 



2.0 



2N3715, 2N3716, 
2N3791 , 2N3792 



1.5 


Base-Emitter Voltage (Note 1) 


vbe 



V 

dC = 3A, Vce = 2V) 




1.5 


Current Gain-Bandwidth Product 


fT 



MHz 

(V C E = 10V, lc = 0.5A, f = 1 MHz) 



4.0 



Small Signal Current Gain 


hfe 




(V C E = 10V, lc = 0.5A, f = 1 MHz) 



4.0 



Note 1 : Pulse test — pulse width < 300 ns, duty cycle < 2%. 
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NPN 2N3713 thru 2N3716 
PNP 2N3789 thru 2N3792 





Physical Dimensions 




TO-3 Metal Can Package 98 
Order Number 2N3713, 2N3714, 2N3715, 2N3716, 
2N3789, 2N3790, 2N3791 or 2N3792 




POWER 

TRANSISTORS 


These complementary silicon power transistors -are 
designed for general purpose power amplifier and switching 
applications. 

n Low collector-emitter saturation voltage— VQE(sat) = 
1 .0 Vqc nriax, @ >C = 4.0 Adc 
n Low leakage current — IcEX = 0-25 mADC max 
n Excellent dc current gain— hFE = 20 min, @ Iq = 
2.5 Adc 

h High current gain— bandwidth product— fj = 4.0 MHz @ 
1C = 0.25 Adc 


NPN 

2N5873, 2N5874 
PNP 

2N5871, 2N5872 



Maximum Ratings 


PARAMETER 

SYMBOL 

2N5871 

2N5873 

2N5872 

2N5874 

UNIT 

Collector-Emitter Voltage 

VCEO 

60 

80 

V 

Collector-Base Voltage 

VCB 

60 

80 

V 

Emitter-Base Voltage 

veb 

5.0 

5.0 

V 

Collector Current— Continuous 

•c 

7.0 

7.0 

A 

Peak 


15 

15 

A 

Base Current 

Ib 

2.0 

2.0 

A 

Total Device Dissipation @ Tq = 25°C 

Pd 

115 


W 

Derate above 25°C 


0.658 


w/°c 

Operating and Storage Junction 

Temperature Range 

Tj.TstG 

-65 to +200 

-65 to +200 

°c 


Thermal Characteristics 


PARAMETER 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

0JC 

1.52 

°C/W 


Note 1: Indicates JEDEC registered data. All above values meet or exceed present JEDEC registered data. 
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NPN 2N5873, 2N5874 
PNP 2N5871, 2N5872 




NPN 2N5873, 2N5874 
PNP 2N5871, 2N5872 


Electrical Characteristics (t c = 25°c, unless otherwise noted) 

PARAMETER 

SYMBOL 

MIN 

MAX 

UNIT 

OFF CHARACTERISTICS | 

Collector-Emitter Sustaining Voltage (Note 1) 


VcEO(sus) 



V 

(1C = 100 mA, Ib = 0) 

2N5871 , 2N5873 


60 




2N5872, 2N5874 


80 



Collector Cutoff Current 


'CEO 



mA 

(V C E = 30V, l B = 0) 

2N5871 , 2N5873 



0.5 


(V C E = 40V, i b = 0) 

2N5872, 2N5874 



0.5 


Collector Cutoff Current 


'CEX 



mA 

(VcE = 60V, Vbe(OFF) = 1.5V) 

2N5871 , 2N5873 



0.25 


(VcE = 80V, VbE(OFF) = 1.5V) 

2N5872, 2N5874 



0.25 


(V C E = 60V, VbE(OFF) = 1.5V, T C = 150°C) 

2N5871 , 2N5873 



2.0 


(V C E = 80V, VbE(OFF) = 1.5V, T C = 150°C) 

2N5872, 2N5874 



2.0 


Collector Cutoff Current 


ICBO 



mA 

(V C B = 60V, l E = 0) 

2N5871 , 2N5873 



0.25 


(Vcb = 80V, 1 E = 0) 

2N5872, 2N5874 



0.25 


Emitter Cutoff Current 


'EBO 


1.0 

mA 

(V EB = 5.0V, l C = 0) 






ON CHARACTERISTICS | 

dc Current Gain (Note 1) 


hFE 




(IC = 0.5A, VcE = 4V) 



35 



(l C = 2.5A, V C E = 4V) 



20 

100 


(l C = 7A, V C E = 4V) 



4.0 



Collector-Emitter Saturation Voltage (Note 1) 


VCE(sat) 



V 

dC = 4V, l B = 0.4A) 




1.0 


(l C = 7A, l B = 1.75A) 




2.0 


Base-Emitter Saturation Voltage (Note 1) 


VBE(sat) 


2.5 

V 

0C = 7A, l B = 1.75A) 






Base-Emitter ON Voltage (Note 1) 


V B E (on ) 


1.5 

V 

(l C = 2.5A, Vq E = 4V) 






DYNAMIC CHARACTERISTICS | 

Current-Gain— Bandwidth Product (Note 2) 


d 

4.0 


MHz 

(lC = 0.25A, V C E = 10V, f tes t = 1 MHz) 






Output Capacitance 


Cob 



pF 

(V C B= 10V, lE = 0,f = 1 MHz) 

2N5871 , 2N5872 



300 



2N5873, 2N5874 



200 


Small-Signal Current Gain 


hfe 

20 



(lC = 0.5A, VqE = 4V, f = 1 kHz) 






^Indicates JEDEC registered data 






Note 1 : Pulse test: pulse width < 300 /as, duty cycle < 2%. 






Z 
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5-8 



Typical Performance Characteristics 


Maximum Power Dissipation 

vs Case Temperature . Safe Operating Area 



0 25 50 75 100 125 150 175 200 

T C - CASE TEMPERATURE (°C) 



DC Current Gain vs Collector 
Current 2N5871, 2N5872 



0.070.1 0.2 0.3 0.5 0.7 1 2 3 5 7 

Iq- COLLECTOR CURRENT (A) 


Forward Characteristics 
vs Collector Current 
2N5871, 2N5872 



0.07 0.1 0.2 0.3 0.50.7 1 2 3 5 7 

l c - COLLECTOR CURRENT (A) 


DC Current Gain vs Collector 
Current 2N5873, 2N5874 



0.07 0.1 0.2 0.3 0.50.7 1 2 3 5 7 

l c - COLLECTOR CURRENT (A) 


Forward Characteristics 
vs Collector Current 
2N5873, 2N5874 



0.07 0.1 0.2 0.3 0.50.7 1 2 3 5 7 

l C - COLLECTOR CURRENT (A) 
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NPN 2N5873, 2N5874 
PNP 2N5871, 2N5872 











POWER 

TRANSISTORS 


NPN 

2N5881, 2N5882 

PNP 

2N5879, 2N5880 


These complementary silicon high power and power 
transistors are designed for general-purpose power ampli- 
fier and switching applications. 

“ Collector-emitter sustaining voltage 

VCEO(sus) = 60V min - 2N5879, 2N5881 

= 80V min - 2N5880, 2N5882 

■ dc current gain— hFE = 20 min @ lc = 6A 

■ Low collector— emitter saturation voltage— VcE (sat) = 
IV max @ lc = 7A 

■ High current-gain-bandwidth product— fj = 4 MHz 
min @ lc = 1 A 

■ Recommended for new circuit designs 



Maximum Ratings* 


PARAMETER 

SYMBOL 

2N5879 

2N5881 

2N5880 

2N5882 

UNIT 

Collector-Emitter Voltage 

VCEO 

60 

80 

V 

Collector-Base Voltage 

V CB 

60 

80 

V 

Emitter-Base Voltage 

VEB 

5.0 

5.0 

V 

Collector Current — Continuous 

lc 

15 

15 

A 

Peak 


30 

30 


Base Current 

IB 

5.0 

5.0 

A 

Total Device Dissipation @ Tq = 25°C 

Pd 

160 

160 

W 

Derate above 25° C 


0.915 

0.915 

w/°c 

Operating and Storage Junction 

Tj, T s t g 

~65 to +200 

—65 to +200 

°c 

Temperature Range 






Thermal Characteristics 


PARAMETER 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

0JC 

1.1 

°c/w 


indicates JEDEC registered data. Limits and conditions differ on some parameters and re-registration reflecting these changes has 
been requested. All above values meet or exceed present JEDEC registered data. 
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NPN 2N5881, 2N5882 
PNP 2N5879, 2N5880 





NPN 2N5881, 2N5882 
PNP 2N5879, 2N5880 


Electrical Characteristics* (t c = 25°c unless otherwise noted) 

PARAMETER 

SYMBOL 

MIN 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (Note 1 ) 


VCEO(sus) 



V 

IC = 200 mA, l B = 0) 

2N5879, 2N5881 


60 




2N5880, 2N5882 


80 



Collector Cutoff Current 


! ceo 



mA 

(V C E = 30V, l B = 0) 

2N5879, 2N5881 



1.0 


(V C E = 40V, l B = 0) 

2N5880, 2N5882 



1.0 


Collector Cutoff Current 


ICEX 



mA 

(V C E = 60V, V BE(off ) = 1.5V) 

2N5879, 2N5881 



0.5 


(V C E = 80V,V B E(off) = 1-5V) 

2N5880, 2N5882 



0.5 


(Vce = 60V, VBE(off) = 1.5V, T C = 150°C) 

2N5879, 2N5881 



5.0 


(V C E = 80V, V B E(off) = 1-5V, T C = 150°C) 

2N5880, 2N5882 



5.0 


Collector Cutoff Current 


•CBO 



mA 

(V C B = 60V, 1 E = 0) 

2N5879, 2N5881 


■ 

0.5 


(V C B = 80V, l E = 0) 

2N5880, 2N5882 



0.5 


Emitter Cutoff Current 


iebo 


1.0 

mA 

(V E B = 5V, l C = 0) 






ON CHARACTERISTICS 

DC Current Gain (Note 1) 


hFE 




0C=2A, V C E = 4V) 



35 



0c = 6A, VcE = 4V) 



20 

100 


(IC= 15 A, V C E = 4V) 



4.0 



Collector-Emitter Saturation Voltage (Note 1) 


VCE(sat) 



V 

0c = 7A, l B = 0.7A) 




1.0 


dC= 15A, l B = 3.75A) 




4.0 


Base-Emitter Saturation Voltage (Note 1) 


VBE(sat) 


2.5 

V 

dc= 15A, l B = 3.75A) 






Base-Emitter On Voltage (Note 1) 


VBE(on) 


1.5 

V 

(l C = 6A, V C E = 4V) 






DYNAMIC CHARACTERISTICS 

Current Gain— Bandwidth Product (Note 2) • 


fT 

4.0 


MHz 

dC=1A, V C E = 10V,f test = 1 MHz) 






Output Capacitance 


Cob 



PF 

(VcB= 10V, 1 e = 0, f = 100 kHz) 

2N5879, 2N5880 



600 



2N5881, 2N5882 



400 


Small-Signal Current Gain 


hfe 

20 



(l C = 2A, V C E = 4V, f = 1 kHz) 






^Indicates JEDEC registered data 






Note 1 : Pulse test: pulse width < 300 jus, duty cycle < 2%. 
Note 2: fj = lhf e l * f t est- 
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-POWER DISSIPATION (W) 


Typical Performance Characteristics 


Maximum Power Dissipation 
vs Case Temperature 



0 25 50 75 100 125 ISO 175 200 

T C - CASE TEMPERATURE (°C) 



1 2 3 5 7 10 20 30 50 70 100 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


Junction Capacitance 
vs Reverse Voltage 



0.1 0.2 0.5 1 2 5 10 20 50 100 

V R - REVERSE VOLTAGE (V) 


DC Current Gain vs Collector 
Current 2N5879, 2N5880 



0.2 0.3 0.50.7 1 2 3 5 7 10 20 

l c - COLLECTOR CURRENT (A) 


Forward Characteristics 
vs Collector Current 
2N5879, 2IM5880 



0.2 0.3 0.50.7 1 2 3 5 7 10 20 

l c - COLLECTOR CURRENT (A) 


DC Current Gain vs Collector 
Current 2N5881, 2N5882 



0.2 0.3 0.50.7 1 2 3 5 7 10 20 

l c - COLLECTOR CURRENT (A) 


Forward Characteristics 
vs Collector Current 
2N5881, 2N5882 



0.2 0.3 0.5 0.7 1 2 3 5 7 10 20 

l c - COLLECTOR CURRENT (A) 









NPN 2N5881, 2N5882 
PNP 2N5879, 2N5880 


Physical Dimensions 



0.151-0.161 

(3.835-4.089) 


0.420-0.440 

(10.668-11.176) 


^ 

0.210-0.220^ 



'■ ‘ i 

(5.334-5.588) 

V 


f 

0.655-0.675 


> 


' (16.637-17.145) 

1.177-1.197 


1 — Emitti 

(29.896-30.404) ' 


2 — Base 


Case — Collector 


TO-3 Metal Can Package 98 
Order Number 2N5879, 2N5880, 
2N5881 or 2N5882 
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POWER 

TRANSISTORS 


NPN 

2N6055, 2N6056 
PNP 

2N6053, 2N6054 


These Darlington complementary silicon power transistors 
are designed for general-purpose amplifier and low-speed 
switching applications. 

■ High dc current gain — hFE = 3000 typ @ lc = 4A 

■ Collector-emitter sustaining voltage — @ 100 mA 

VcEO(sus) = 60V min - 2N6053, 2N6055, 
2N6298, 2N6300 
= 80V min - 2N6054, 2N6056, 
2N6299, 2N6301 

■ Low collector-emitter saturation voltage 

VCE(sat) = 2V max @ Iq = 4A 
= 3V max @ Iq = 8 A 

■ Monolithic construction with built-in base-emitter 
shunt resistors 



Maximum Ratings* 


PARAMETER 

SYMBOL 

2N6053 

2N6055 

2N6054 

2N6056 

UNIT 

Collector-Emitter Voltage 

v CEO 

60 

80 

V 

Collector-Base Voltage 

VCB 

60 

80 

V 

Emitter-Base Voltage 

veb 

5.0 

5.0 

V 

Collector Current— Continuous 

lc 

8.0 

8.0 

A 

—Peak 


16 

16 


Base Current 

Ib 

120 

120 

mA 

Total Device Dissipation @ Tc = 25°C 

pd 

100 

75 

W 

Derate Above 25°C 


0.571 

0.428 

W/°C 

Operating and Storage Junction Temperature 
Range 

Tj, T$TG 

-65 to +200 

-65 to +200 

°C 


Thermal Characteristics 


PARAMETER 

SYMBOL 

MAX 

UNIT 

Thermal Resistance, Junction to Case 

0JC 

1.75 

°c/w 


indicates JEDEC registered data 


Schematic Diagrams 



COLLECTOR 
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NPN 2N6055, 2N6056 
PNP 2N6053, 2N6054 






NPN 2N6055, 2N6056 
PNP 2N6053, 2N6054 


Electrical Characteristics * (Jq = 25°c unless otherwise noted) 

PARAMETER 

SYMBOL 

MIN 

MAX 

UNIT 

OFF CHARACTERISTICS 

Collector-Emitter Sustaining Voltage (Note 1) 

VcEO(sus) 



V 

OC = 100 mA, Ib = 0) 2N6053, 2N6055 


60 



2N6054, 2N6056 


80 



Collector Cutoff Current 

'CEO 



mA 

(V C E = 30V, Ib = 0) 2N6053, 2N6055 



0.5 


(V C E = 40V, l B = 0) 2N6054, 2N6056 



0.5 


Collector Cutoff Current 

'CEX 

■ 


mA 

(V C E = Rated V CB, V B E(off) = 1 -5V) 



0.5 


(V CE = Rated V C B/ V B E(off ) = 1 -5V, T C = 1 50°C 



5.0 


Emitter Cutoff Current 

»EBO 



mA 

(V BE = 5V, l C = 0) 



2.0 


| ON CHARACTERISTICS (Note 1) | 

dc Current Gain 

hFE 




( 1 C = 4A, V C E = 3V) 


750 

18000 


(I C = 8A,VcE = 3V) 


100 



Collector-Emitter Saturation Voltage 

VCE(sat) 



V 

(lC = 4A, Ib = 16 mA) 



2.0 


(IC = 8A f lB = 80mA) 



3.0 


Base-Emitter Saturation Voltage 

VBE(sat) 



V 

(IC = 8A f l B = 80mA) 



4.0 


Base-Emitter On Voltage 

VBE(on) 



V 

dC = 4A f V C E = 3V) 



2.8 

V 

| DYNAMIC CHARACTERISTICS | 

Magnitude of Common Emitter Small-Signal Short-Circuit Current 

Ihfel 




Transfer Ratio 





(IC = 3A, V C E = 3V,f = 1 MHz) 


4.0 



Output Capacitance 

Cob 



pF 

(Vqb = 10V, l E = 0, f = 0.1 MHz) 2N6053, 2N6054 



300 


2N6055, 2N6056 



200 


Small-Signal Current Gain 

hfe 




(l C = 3A, V C E = 3V, f = 1 kHz) 


300 



*lndicates JEDEC registered data 





Note 1 : Pulse test: pulse width = 300 jus, duty cycle < 2%. 
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NPN 2N6055, 2N605 
PNP 2N6053, 2N605< 


Physical Dimensions 



TO-3 Metal Can Package 98 
Order Number 2N6053, 2N6054, 
2N6055 or 2N6056 


STYLE 1: 

Pin 1: Emitter 
2: Base 

Case: Collector 









Process 35 NPN RF-HF Power Amplifier 

DESCRIPTION 



Process 35 is a double diffused silicon epitaxial 
device. 

APPLICATION 


This device is designed for use in the output stage 
of 4W AM Citizens Band (27 MHz) transmitters 
with capabilities to withstand infinite VSWR at 
rated output. 

PRINCIPAL DEVICE TYPES: 


TO-39 MRF8004 

TO-126 MRF472 

TO-220 2SC1678 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

Pout 

f = 27 MHz, l c (Avg) = 415 mA, (Figure 1) 

3.0 

3.5 


W 

V 

V cc = 12V, P )N = 0.4W 

60 

70 


% 

hf e 

l c = 100 mA, V CE = 5V, f = 20 MHz 

6.0 

12 



Cob 

V CB = 10V 


25 

35 

pF 

Hfe 

l c = 100 mA, V CE = IV 

30 

70 

150 


VcES 

l c = 1.0A, l B = 100 mA 


0.2 

0.5 

V 

bv cer 

Iq = 1 mA, R be 10^2 

65 



V 

B^ebo 

l E = 100 *iA 

3 



V 

IcBO 

V CB = 40V 



10 

mA 

•cEO 

V CE = 40V 



100 

fjiA 

Iebo 

V EB = 2.0V 



10 

//A 

SOA 

V CE = 30V, t = 1 sec 

500 



mA 


Safe Operating Area Curve 


Safe Operating Area Curve 




6-3 


Process 35 





Base-Emitter Saturation 
Voltage vs Collector 
Current 



DC Current Gain vs 
Collector Current 


Collector-Emitter 
Saturation Voltage vs 
Collector Current 



Process 35 


-COLLECTOR CURRENT (A) 


l c - COLLECTOR CURRENT (A) 


-COLLECTOR CURRENT (A) 


- COLLECTOR-EMITTER VOLTAGE (V) 


Contours of Constant 
Gain Bandwidth 
Product (f t ) 



Power In vs Power Out 



Maximum Power 
Dissipation vs 
Case Temperature 



- COLLECTOR CURRENT (mA) 


c - COLLECTOR CURRENT (A) 


50 100 150 200 25 

T c - CASE TEMPERATURE ( C) 



Cl. C2 = 9.0-180 pF ARC0 463 
C3. C4 = 5.0-80 pF ARC0 462 
C5 = 0.01 pF Disc 
C6 = 0.1 p F Disc 

RFC 1 4 turns No. 32 enameled wire wound on Indiana General Bead No. 57-1692 
RFC 2 15 pH chock J.W. Miller #4624 
LI -0.22pH molded choke 
L2 - 1 pH molded choke 


FIGURE 1. 27 MHz Test Circuit 



36 NPN High Voltage Power 


DESCRIPTION 

Process 36 a non-overlay double-diffused silicon epitaxial 
device. 

APPLICATION 

This device is designed for use in horizontal driver, 
class A off-line amplifier and off-line switching applica- 
tions. 

AVAILABLE DEVICE TYPES 

2N5655 MJE340 MJE343 
2N5656 MJE341 MJE344 

2N5657 MJE342 


PARAMETER 

CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVcEO 

IqE = 1 mA* 

200 

300 


V 

BVcbO 

• CB = 100 /jA 

225 

325 


V 

BVebO 

1 EB = 10 mA 

e 



V 

'CEO 

Vqe = 200V 

i 

l 


50 

juA 

'CBO 

V C B = 225V 



1 

fiA 

Iebo 

V E B = 5V 



1 

juA 


Iq = 50 mA, V C E= 10V* 

25 

190 



hfe 

Iq = 100 mA, V C E= 10V* 

IC= 250 mA, V C E = 10V* 

30 

15 

200 

60 

300 



Iq ~ 500 mA, V C E = 10V* 

10 

25 



v CE(SAT) 

Iq = 100 mA, Ib = 10 mA* 

! 

0.08 

0.5 

V 

V CE(SAT) 

1C = 500 mA, Ib = 100 mA* 


0.175 

0.5 

V 

VbE(SAT) 

IC= 500 mA, Ib= 100 mA* 


0.9 

1.2 

V 

VBE(ON) 

IC= 100 mA, V C E= 10V* 


0.7 

1.0 

V 

ft 

l C =50mA, V C E = 10V, f= 20 MHz 

10 

60 


MHz 

Cob 

V C B ~ 10V 



15 

pF 

Cjb 

V B E = 0.5V 



125 

PF 

'SB 

Vce = 100V, T = 1 second 

200 



mA 


TO-126 



25 

W 

p D(MAX) 

TO-202 



15 

W 

^jc 

TO-126 



5.0 

°c/w 

TO-202 



8.33 

°c/w 

0}A 

TO-202 



69.4 

°c/w 


*Pulse test, pulse width = 300 jus 
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Process 36 




h FE - TYPICAL NORMALIZED 

VBE(ON) " BASE-EMITTER ON VOLTAGE (V) PULSED CURRENT GAIN 


Process 36 


to 

CO 


0 ) 

o 

o 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



Collector-Emitter Saturation 
Voltage vs Collector Current 



1 10 100 Ik 


l C - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Base-Emitter Saturation 
Voltage vs Collector Current 



1 10 100 Ik 

l C - COLLECTOR CURRENT (mA) 


Base-Emitter ON Voltage vs 
Collector Current 



1 10 100 Ik 


Contours of Constant Gain 
Bandwidth Product |f*) 



1 10 100 Ik 


Co I lector- Base and Emitter- 
Base Capacitance vs Reverse 



0.1 1 , 10 100 


l c - COLLECTOR CURRENT (mA) 


l C - COLLECTOR CURRENT (mA) 


REVERSE BIAS VOLTAGE (V) 


Typical Switching Time vs 
Collector Current 



10 100 Ik 


Safe Operating Area 
TO-126 



10 100 350 Ik 


l c - COLLECTOR CURRENT (mA) 


V CE - COLLECTOR VOLTAGE (V) 


Safe Operating Area 
TO-202 



Maximum Power Dissipation 
vs Case Temperature 



Tq - CASE TEMPERATURE (°C) 



Process 37 NPN Medium Power 


DESCRIPTION 



Process 37 is a double diffused silicon epitaxial 
planar device. Complement to Process 77. 

APPLICATION 

This device was designed for general purpose 
medium power amplifiers and switching circuits 
that require collector currents to 1 A. 


PARAMETER 


TEST CONDITIONS 


Iq ~ 10mA 
l c = 100£* A 
l E = 100pA 


l c = 500 mA, V CE = IV 
l c = 1 A, l B = 0.1 A 

'c = 1A ' 'b = 0.1 A 
l c = 100 mA, V CE = 10V 


AVAILABLE DEVICE TYPES 


TO-202 (Package 35) 92 PLUS (Package 91 ) 

NSD102 92PU01 

NSD103 92PU01A 

NSDU01 

NSDU01A TO-126 (Package 38) 

BD135 

TO-202 (Package 36) 

D42C1 

D42C2 

D42C3 

D42C4 

D42C5 

D42C6 

NSE180 


92 PLUS (Package 90) 

92PE37A 

BD373A 


6 - 


Process 37 






Process 37 


Process 37 


Typical Normalized Pulsed Typical Normalized Pulsed 

Current Gain vs Collector Current Gain vs Collector 

Current Current 



Base-Emitter "ON" 
Voltage vs Collector 
Current 



l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


Collector-Emitter 
Voltage vs Collector 
Current 


Gain Bandwidth 
Product vs Collector 
Current 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 


l c - COLLECTOR CURRENT (mA) 


Collector-Base Capacitance 
vs Collector-Base Voltage 



0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



0 25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE PC) 
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Process 38 NPN Medium Power 


DESCRIPTION 



Process 38 is a double diffused silicon epitaxial 
planar device. Complement to Process 78. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

b v ceo 

1 c - 1 0 m A 

45 


80 

V 

bv cbo 

l c = lOOjuA 

90 


160 

V 

by ebo 

l E = 100juA 

5 

7 


V 

*cbo 

Vqb = B^CEO 


50 

500 

nA 

1 EBO 

' V EB = 5V 


0.1 

100 

ma 

h FE 

l c = 100 mA, V CE = IV 

150 

i' 


500 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

YbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.8 

1.4 

V 


l c = 100 mA, V CE = 10V 


250 


MHz 

Cqbo 

V CB = 10V 



15 

pF 


AVAILABLE DEVICE TYPES 

TO-202 (Package 35) 92 PLUS (Package 91 ) 

NSDU05 92PU05 

NSD6178 BD371B 

NSD6179 BD371C 

TO-202 (Package 36) TO-126 (Package 38) 

D42C7 BD137 


92 PLUS (Package 90) 

92PE37B 

BD373B 

BD373C 
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Process 38 




Process 38 


Typical Normalized Pulsed 
Current Gain vs Collector v 
Current 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


rira r 111 1 1111 n| 

Vd ■ an'cr 


1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


e = 10V(-40“C)!SJ 

CE -io( 2 s 0 cnxta 

= 1V<25 


' V CE -1V(125 0 C) f/|~ 

I'vce'- lovii'zFc) T 


1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


10 100 1 
l c - COLLECTOR CURRENT (mA) 


Gain Bandwidth 
Product vs Collector 
Current 



-COLLECTOR CURRENT (mA) 


Collector-Base Capaci- 
tance vs Collector-Base 
Voltage 



0 10 20 30 

V CB - COLLECTOR BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



V CE - COLLECTOR-EMITTER VOLTAGE (V) 


) 25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE TC) 


>10 






Process 39 NPN Medium Power 


0.031 

(0.787) 


Y V y T:/ / " y / / A 



DESCRIPTION 

Process 39 is a double diffused silicon epitaxial 
planar device. Complement to Process 79. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 10 mA 

80 


110 

V 

bv cbo 

l c = IOOjuA 

160 


220 

V 

bv ebo 

l E = 1 00/a A 

5 

7 


V 

*cbo 

V C B = B Vceo 


50 

500 

nA 

*EBO 

V EB = 5V 


0.1 

100 

A* A 

h F E 

l c = 100 mA, V CE = IV 

100 


350 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

VbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.95 

1.5 

V 

fr 

l c = 100 mA, V CE = 10V 


120 


MHz 

^OBO 

v CB = iov 



12 

pF 


AVAILABLE DEVICE TYPES 

TO-202 (Package 35) 

NSD104 

NSD105 

NSD106 

NSDU06 

NSDU07 

92 PLUS (Package 90) 

92PE37C 

BD373D 

92 PLUS (Package 91) 

92PU06 

92PU07 

BD371D 

TO-126 (Package 38) 

BD139 
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Process 39 



Process 39 


Process 39 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



l c - COLLECTOR CURRENT (mA) 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



l c - COLLECTOR CURRENT (mA) l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 



1 10 100 . Ik 

l c - COLLECTOR CURRENT (mA) 



Collector-Base Capaci- 
tance vs Collector-Base 
Voltage 



0 10 20 30 

V CB - COLLECTOR BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 



0 25 50 75 100 125 150 

T a - AMBIENT TEMPERATURE (°C) 
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0.031 

(0.787) 



Process 77 PNP Medium Power 


DESCRIPTION 

Process 77 is a double diffused silicon epitaxial 
planar device. Complement to Process 37. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVceo 

1 q = 1 0 m A 

25 


45 

V 

bv cbo . 

l c = 100/iA 

40 



V 

bv ebo 

l E = lOOjuA 

5 

7 


V 

IcBO 

v cb = bv ceo 


50 

500 

nA 

•ebo 

V eb = 5V 


0.1 

100 

Id A 

h F E 

l c = 500 mA, V CE = IV 

50 


250 


VcE(SAT) 

l c = 1 A, l B = 0.1 A 


0.3 

0.5 

V 

VbE(SAT) 

l c = 1 A, l B = 0.1 A 


1.0 

1.5 

V 

h 

l c = 100 mA, V CE = 10V 


200 


MHz 

Co BO 

V CB = 10V 



20 

pF 


AVAILABLE DEVICE TYPES 


TO-202 (Package 35) 

92 PLUS (Package 91) 

NSD202 

92PU51 

NSD203 

92PU51A 

NSDU51 

BD370A 

NSDU51A 

TO-126 (Package 38) 

TO-202 (Package 36) 

D43C1 

D43C2 

D43C3 

D43C4 

D43C5 

D43C6 

NSE170 

BD136 

92 PLUS (Package 90) 

92PE77A 

BD372A 
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Process 77 




Process 77 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



l c - COLLECTOR CURRENT (mA) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


l c - COLLECTOR CURRENT (mA) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 


l c - COLLECTOR CURRENT (mA) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 



■5- 


-1 -i 



Li 


Tc; 

Tc 

- — T c = 

=' 12S°C V Hill 
; = 25°cX 
= -WCd^NM 
min KHivLt 



IIIIIUP'-:;i 

KSiilllllll 


1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 


Collector-Base Capacitance 
vs Collector-Base Voltage 



0 10 20 . 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 









Process 78 PNP Medium Power 


DESCRIPTION 


Process 78 is a double diffused silicon epitaxial 
planar device complement to Process 38. 

APPLICATION 


This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

B v ceo 

1 q ~ 1 0 m A 

45 


80 

V 

bv cbo 

1 q — 1 00/iA 

75 


110 

V 

BV EB o 

l E = 1 00/iA 

5 

7 


V 

*cbo 

V C b = bv ceo 


50 

500 

nA 

*EBO 

V eb =5V 


0.1 

100 

ma 

hFE 

l c = 100 mA, V CE = IV 

50 


250 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

1 V BE ( SAT) 

l c = 500 mA, l B = 50 mA 


0.95 

1.4 

V 

h 

l c = 100 mA, V CE = 10V 

50 



MHz 

Cqbo 

> V CB = 10V 



15 

pF 


AVAILABLE DEVICE TYPES 


TO-202 (Package 35) TO-126 (Package 38) 

NSDU55 BD138 

NSD6180 

NSD6181 

TO-202 (Package 36) 

D43C7 

D43C8 

D43C9 

NSE171 

92 PLUS (Package 90) 

92PE77B 

BD372B 

BD372C 

92 PLUS (Package 91) 

92PU55 

BD370B 

BD370C 



6-15 


Process 78 





Process 78 


Process 78 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter 'ON" 
Voltage vs Collector 
Current 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



l c - COLLECTOR CURRENT (mA) 


> 12 



I 0 



l c - COLLECTOR CURRENT (mA) 



l c - COLLECTOR CURRENT (mA) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 



A 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
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Process 79 PNP Medium Power 


DESCRIPTION 

Process 79 is a double diffused silicon epitaxial 
planar device complement to Process 39. 

APPLICATION 

This device was designed for general purpose 
medium power amplifier and switching circuits 
that require collector currents to 1 A. 




PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 10 mA 

80 


110 

V 

BV cbo 

l c = 100 pA 

110 


140 

V 

BV ebo 

l E = 100 pA 

5 

7 


V 

IcBO 

^CB = BVqeo 


50 

500 

nA 

•ebo 

V eb = 5V 


0.1 

100 

p A 

hFE 

l c = 100 mA, V CE = IV 

25 


150 


VcE(SAT) 

l c = 500 mA, l B = 50 mA 


0.2 

0.5 

V 

VbE(SAT) 

l c = 500 mA, l B = 50 mA 


0.9 

1.4 

V 

f T 

l c = 100 mA, V CE = 10V 

50 

120 


MHz 

Cqbo 

v CB = iov 



15 

PF 


AVAILABLE DEVICE TYPES 

TO-202 (Package 35) 

NSD204 

NSD205 

NSD206 

NSDU56 

NSDU57 

92 PLUS (Package 90) 

92PE77C 

BD372D 

92 PLUS (Package 91) 

92PU56 

92PU57 

BD370D 

TO-126 (Package 38) 

BD140 



6-17 


Process 79 




Process 79 


Process 79 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base- Emitter 
Saturation Voltage 
vs Collector Current 



1 10 100 Ik 




l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


l c - COLLECTOR CURRENT (mA) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 


E U4 

i < 



1 10 100 Ik 


l c - COLLECTOR CURRENT (mA) 



1 10 100 Ik 

l c - COLLECTOR CURRENT (mA) 



0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-202 


Maximum Power Dissipation 
vs Ambient Temperature 
(TO-202) 
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Process 2C NPN Epitaxial Power 


O.OS2 

( 1 . 575 ) 



DESCRIPTION 

Process 2C is a double epitaxial silicon mesa 
with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TVP 

MAX 

UNITS 

bv ceo 

l c = 100 mA, (Note 1) 

30 


100 

V 

bv cbo 

l c = 1 mA 

60 


200 

V 

BVebo 

l E = 1mA 

5 

8 


V 

•ceo 

V C E = bv ceo — 10V 


10 

300 

JUA 

*CBO 

Vcb = BV ceo 


0.1 

10 

ma 

•ebo 

V eb = 5V . 


10 

100 

. mA 

hFE 

I c = 1.0A, V CE = IV, (Note 1) 

15 


200 


VcE(SAT) 

l c = 2.0A, l B = 0.3A, (Note 1) 



0.5 

V 

^BE(ON) 

l c = 2.0A, V CE = 2.0V, (Note 1 ) 



1.0 

V 

SOA 

V CE = 33.3V, t= 1 sec 

0.9 



A 

f T 

l c = 0.5A, V CE = 2V 

4 



MHz 

t d 

lc = 1A, I B1 = l B2 = 0.1 A, 

V cc = 40V 


0.05 


AS 

t r 

lc = 1 A, l B i = l B2 = 0.1 A, 

V cc = 40V 


0.25 


AS 

t s 

1 c = 1 A, l B ^ = 1 Q2 = 0.1 A, 

V cc = 40V 


0.75 


AS 

t f 

lc = 1 A, I B1 = l B2 = 0. 1A, 

V cc = 40V 


0.25 


AS 

Pd(max) 

TO-220 



40 

W 


TO-126 



30 

W 


TO-202 



12.5 

W 

0 jc 

TO-220 



3.125 

°C/W 


TO-126 



4.167 

°C/W 


TO-202 



10.0 

°C/W 


Note 1: Pulsed measurement = 300/is pulse width. 

AVAILABLE DEVICE TYPES 


TO-220 (Package 37) 


DC44C1 

NSP520 

TIP29B 

DC44C2 

NSP521 

TIP29C 

DC44C4 

NSP4921 

TIP31 

DC44C5 

NSP4922 

TIP31A 

DC44C7 

NSP4923 

TIP31B 

DC44C8 

TIP29 

TIP31C 

DC44C10 

TIP29A 

TIP61 


TO-126 (Package 38) 

TIP61A 2N4921 
TIP61B 2N4922 
TIP61C 2N4923 
MJE520 
MJE521 
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Process 2C 






Process 2C 


Process 2C 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 




0.01 0.1 1 3 10 

l c - COLLECTOR CURRENT (AMPS) 



l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Collector-Base Capacitance 
vs Collector-Base Voltage 




0 02 0.1 1 2 10 
l c - COLLECTOR CURRENT (AMPS) 



0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



Maximum Power 
Dissipation vs Case 
Temperature 



0 SO 100 150 

T c - CASE TEMPERATURE (“« 
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Process 2E NPN Epitaxial Power 


0.090 


(2.286) 
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A 
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\ 

mr — 

0.070 

11.778) 

A 
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a 



DESCRIPTION 

Process 2E is a double epitaxial silicon mesa with 
diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVceo 

l c = 100 mA, (Note 1) 

30 

60 

100 

V 

bv cbo 

l c = 1 mA 

50 


200 

V 

BV ebo 

l E = 1mA 

5 

8 


V 

'cEO 

V C e = bv ceo 


50 

300 

mA 

*CBO 

V C b = bv ceo 


10 

100 

fxA 

1 E BO 

V eb =5V 


50 

1000 

UiA 

h FE 

l c = 1.5A, V CE = 2.0V, (Note 1) 

20 


' 200 


V CE(SAT) 

l c = 4.0A, l B = 0.6A, (Note 1) 



0.6 • 

V 

^BE(ON) 

l c = 4.0A, V CE * 2.0V, (Note 1) 



1.3 

V 

SOA 

V CE = 33.3V, t - 1 sec 

1.-2 



A 

h 

l c = 0.5A, V CE = 2V, f = 1 MHz 

4 



MHz 

X d 

l c = 1.0A, I B1 = 0.1 A, l B2 = 0.1 A, 

V cc = 30V 


0.10 


Us 

t r 

lc = 1.0 A, Igi = 0.1 A, 1 g2 = 0. 1 A, 


0.25 


MS 


V cc = 30V 





ts 

l c = 1.0A, I B1 =0.1 A, l B2 = 0.1 A, 

V cc = 30V 


0.35 


Ms 

tf 

l c = 1.0A, I B1 =0.1A, l B2 =0.1A, 

V cc = 30V 


0.23 


Ms 

Bq(max) 

TO-220 



50 

W 


TO-126 



40 

W 


TO-202 

l 


15 

1 W 


TO-220 

1 


3.5 

°C/W 


TO-126 



3.125 

°C/W . 


TO-202 



8.33 

°C/W 


Note 1: Pulsed measurement = 300ms pulse width 


AVAILABLE DEVICE TYPES 


TO-220 (Package 37) TO-126 (Package 38) 


2N5293 

2N6122 

2N6290 

D44C11 

NSP5192 

2N5190 

2N5294 

2N6123 

2N6291 

D44C12 

NSP5193 

2N5191 

2N5295 

2N6129 

2N6292 

NSP41 


2N5192 

2N5296 

2N6130 

2N6293 

NSP41A 



2N5297 

2N6131 

D44C3 

NSP41B 



2N5298 

2N6288 

D44C6 

NSP41C 



2N6121 

2N6289 

D44C9 

NSP5190 
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Process 2E 



Process 2E 


Process 2E 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



o.i I I ILi llUL J -L iii mi 1 I I 1 11 

0.01 0.1 1 2 S 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter “ON" 
Voltage vs Collector 
Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.01 0.1 1 s 


l c - COLLECTOR CURRENT (AMPS) 



l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 


Typical Collector 
Capacitance vs Collector- 
Base Voltage 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 



0.1 0.01 1 2 

l c - COLLECTOR CURRENT (AMPS) 






IT 





r c - 25° 

\ ' 










\ 

s 






- — 















0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



Maximum Power 
Dissipation vs Case 

Temperature Switching Circuit 



,5U n 

ov J L 

DUTY CYCLE = 1.0% 

PW = 5-10/js 
GENERATOR = HP1900A 


V cc =35V 
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Process 2J NPN Power Darlington 

DESCRIPTION 


0.086 

(2.184)' 


y zz / /z z zzz zzl 71 



Process 2J is a double epitaxial silicon mesa device. 
Complement to Process 3J. 

APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
circuits. It is also well suited for solenoid driver 
applications. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

B ^CEO 

1 q = 1 00 m A 

30 


100 

V 

BVcbo 

l c = 100 mA 

50 


120 

V 

bv ebo 

l E = 2 mA 

5 



V 

*CEO 

V C e = 1/2 BV ceo 



0.5 

mA 

*CBO 

v cb = b V ceo 



200 

MA 

•ebo 

V eb = 5V 



2.0 

mA 

hFE 

l c = 2A, V CE = 3V 

500 


15,000 


VcE(SAT) 

1 q = 5A, lg = 2.0 mA 



3.0 

V 

VbE(ON) 

l c = 5 A, V CE = 3V 



2.5 

V 

^OBO 

> 

0 

11 

m 

u 

> 


30 


PF 

|h FE l 

l c = 1A, V ce = 3V, f=1 MHz 


9 



tON 

l c = 6A, V CE = 30V, (Figure 1) 


1.25 


/is 

toFF 

l c = 6 A, V CE = 30V, (Figure 1) 


2.75 


MS 


AVAILABLE DEVICE TYPES 


TO-126 (Package 38) 

- TO-220 (Package 37) 

2N6037 

2N6386 

2N6038 

TIP1 10 

2N6039 

TIP1 1 1 

MJE800 

TIP1 12 

MJE801 

NSP2100 

MJE802 

NSP2101 

MJE803 

NSP2102 

NSP2103 
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Process 2J 



Process 2J 


Process 2J 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



Q.2 h^VfTc = -40°C 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



Base-Emitter Saturation 
Voltage vs Collector 
Current 



- COLLECTOR CURRENT (AMPS) 


l c - COLLECTOR CURRENT (AMPS) 


c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-220 



- COLLECTOR CURRENT (AMPS) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



25 50 75 100 125 150 

T c - CASE TEMPERATURE (°C) 


Switching Times vs 
Collector Current 



0.1 0.2 0.5 1 2 5 10 

l c - COLLECTOR CURRENT (AMPS) 


GENERATOR = HP1900A 
DUTY CYCLE = 1% 
PULSE WIDTH = 5-10jjs 



FIGURE 1 





Process 3C PNP Epitaxial Power 

DESCRIPTION 


0.062 

(1.575) 



Process 3C is a double epitaxial silicon mesa with 
diffused emitter. 

APPLICATION 


This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

, MIN 

TYP 

MAX 

UNITS 

BVceo 

l c = 100 mA, (Note 1) 

30 


100 

V 

bv cbo 

1 q = 1 mA 

50 


200 

V 

BV ebo 

l E = 1mA 

5 

6.5 


V 

'ceo 

V C e = BV ceo -10V 


10 

300 

mA 

*CBO 

V C b = BVceo 


0.1 

10 

mA 

•ebo 

V eb =5V 


10 

100 

mA 

h FE 

l c = 1.0A, V CE = IV, (Note 1) 

15 


200 


VcE(SAT) 

l c = 2.0A, l B = 0.3A, (Note 1) 



0.5 

V 

Vbe(on) 

l c = 2.0A, V CE = 2.0V, (Note 1) 



1.0 

V 

SOA 

V CE = 33.3V, t= 1 sec 

0.9 



A 

h 

l c = 0.5 A, V CE = 2 V 

4 



MHz 

t d • 

l c = 1 A, I B1 = l B2 = 0.1 A, 

V cc = 40V 


0.03 

! 


MS 

t r 

l c = 1A, l B -| = l B2 = 0.1A, 

V cc = 40V 


0.20 

i 


JUS 

t s 

l c = 1 A, l B i = l B2 =. 0.1 A, 

V cc = 40V 


0.26 


Ms 

tf 

l c = 1A, I B1 = l B2 =0.1A, 


0.20 


MS 

- 

V cc = 40V 





B D(MAX) 

TO-220 



40 

W 


TO-126 



30 

W 


TO-202 



12.5 

W ' 

0jc 

TO-220 



3.1.25 

°C/W 


TO-126 



4.167 

°C/W 


TO-202 



10.0 

°C/W 


Note 1 : Pulsed measurement = 300ms pulse width. 

AVAILABLE DEVICE TYPES 

TO-220 (Package 37) TO-126 (Package 38) 


D45C1 

D45C7 

NSP370 

TIP30 

TIP32 

TIP62 

2N4918 

D45C2 

D45C8 

NSP4918 

TIP30A 

TIP32A 

TIP62A 

2N4919 

D45C4 

D45C10 

NSP4919 

TIP30B 

TIP32B 

TIP62B 

2N4920 

D45C5 

D45C11 

NSP4920 

TIP30C 

TIP32C 

TIP62C 

MJE370 
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Process 3C 


Process 3C 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 3 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 



0.01 0.1 13 5 

l c - COLLECTOR CURRENT (AMPS) 


Base- Emitter 
Saturation Voltage 
vs Collector Current 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 



Co I lector- Emitter 
Saturation Voltage 
vs Collector Current 



0.01 0.1 135 

l c - COLLECTOR CURRENT (AMPS) 


Gain Bandwidth 
Product vs 
Collector Current 



l c - COLLECTOR CURRENT (AMPS) 


Typical Collector Capacitance 
vs Collector-Base Voltage 



§ 0 10 20 30 

V CB - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 



Maximum Power 
Dissipation vs 
Case Temperature 



0 50 100 150 

Tc - CASE TEMPERATURE (°C) 


Switching Circuit 


ov i_r 

-15V 1 — * 

DUTY CYCLE = 1.0% 

PW = 5— 10pis 

GENERATOR = HP1900A 


V cc = -35V 
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Process 3E PNP Epitaxial Power 


DESCRIPTION 

Process 3E is a double epitaxial silicon mesa with 
diffused emitter. 


APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operation area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TVP 

MAX 

UNITS 

BV ceo 

l c = 100 mA, (Note 1) 

30 

60 

100 

V 

B^cbo 

Iq — 1 mA 

40 


150 

V 

bv ebo 

l E = 1mA 

5 

8 


V 

'cEO 

v CE = bv ceo 


50 

I 

300 

fiA 

i 'cBO 

V C b = bv ceo 


10 

100 

fiA 

•ebo 

< 

m 

1! 

cn 

< 


50 

1000 

AtA 

h FE 

l c = 1.5A, V CE = 2.0V, (Note 1) 

20 


170 


V CE(SAT) 

l c = 4.0A, l B = 0.6A, (Note 1) 



0.65 

V 

V BE(ON) 

, l c = 4.0A, V CE = 2.0V, (Note 1) 



1.3 

V 

SOA 

V CE = 33.3V, t = 1 sec 

1.2 



A 

fr 

l c = 0.5A, V CE = 2V, f = 1 MHz 

4 



MHz 

t d 

l c = 1.0A, I B1 =0.1 A, l B2 =0.1 A, 

V CE = 30 V 


0.10 


MS 

t r 

l c = 1.0A, I B1 = 0.1 A, l B2 =0.1 A, 

V CE = 30V 


0.25 



t s 

l c = 1.0A, I B1 = 0.1 A, l B2 =0.1A, 

V CE = 30V 


0.40 


MS 

tf 

l c = 1.0A, I B1 =0.1 A. I B2 = 0.1A, 

V CE =30V 


0.23 


MS 

P D(MAX) 

TO-220 



50 

W 


TO-126 



40 

W 


TO-202 



15 

W 

«J= 

TO-220 



2.5 

°C/W 


TO-126 



3.125 

°C/W 


TO-202 



8.33 

°C/W 


Note 1: Pulsed measurement = 300^is pulse width. 


AVAILABLE DEVICE TYPES 

TO-220 (Package 37) TO-126 (Package 38) 


2N6106 

2N6124 

D45C3 

NSP42B 

2N5193 

2N6107 

2N6125 

D45C6 

NSP42C 

2N5194 

2N6108 

2N6126 

D45C9 

NSP371 

2N5195 

2N6109 

2N6132 

D45C12 

NSP5193 

MJE371 

2N6110 

2N6133 

NSP42 

NSP5194 


2N6111 

2N6134 

NSP42A 

NSP5195 
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Process 3E 


Process 3E 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



0.01 . 0.1 1 5 


l c - COLLECTOR CURRENT (AMPS) 



0.01 0.1 1 5 

l c - COLLECTOR CURRENT (AMPS) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Gain Bandwidth 
Product vs Collector 
Current 




0.01 0.1 1 s 

l c - COLLECTOR CURRENT (AMPS) 







ini 











v 






A 































- = 2V I 





mm ii min 


0.1 1 2 
l c - COLLECTOR CURRENT (AMPS) 


Collector-Base Capacitance 
vs Collector-Base Voltage 



0 10 20 30 

V C B - COLLECTOR-BASE VOLTAGE (V) 


Safe Operating Area 
TO-220 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-202 




V CE - COLLECTOR-EMITTER VOLTAGE (V) 


V CE - COLLECTOR EMITTER VOLTAGE (V) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



0 50 100 150 


T c - CASE TEMPERATURE (°C) 


Switching Circuit 


CV U 

-15 V I — * 

DUTY CYCLE = 1.0% 

PW = 5-IOps 

GENERATOR = HP1900A 


V cc = -35V 
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Process 3J PNP Power Darlington 

DESCRIPTION 


0.086 

(2.184)' 


cr~z:jr2_AJ =Z ZZZ ZZ Z ZA 



0.066 

(1.676) 


Process 3J is a double epitaxial silicon mesa 
device. Complement to Process 2J. 

APPLICATION 

This device was designed for use in driver and 
output stages of complementary audio amplifier 
circuits. It is also well suited for solenoid driver 
applications. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

1 c = 1 00 mA 

30 


100 

V 

BV cbo 

l c = 100/iA 

50 


120 

V 

BVebo 

l E =2mA 

5 



V 

Iceo 

V CE = 1/2 BV ceo 



0.5 

mA 

IcBO 

v cb = BV C eo 



200 

JUA 

1 EBO 

< 

m 

CO 

II 

(SI 

< 



2.0 

mA 

h FE 

l c = 2A, V CE = 3V 

500 ‘ 




VcE(SAT) 

1 c = 5A, 1 b = 2.0 mA 



3.3 

V * 

^BE(ON) 

l c = 5A, V CE = 3V 



2.8 

V 

^OBO 

V CB = 10V 


35 


pF 

IHfeI 

l c = 1 A, V CE = 3V, f = 1 MHz 


4 



Ion 

l c = 6A, V CE = 30V, (Figure 1) 


2.0 



toFF 

l c = 6A, V CE = 30V, (Figure 1) 


2.6 




AVAILABLE DEVICE TYPES 


TO-126 (Package 38) 

2N6034 

2N6035 

2N6036 

MJE700 

MJE701 

MJE702 

MJE703 


TO-220 (Package 37) 

TIP1 15 
TIP1 16 
TIP1 17 , 

NSP2090 

NSP2091 

NSP2092 

NSP2093 
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Process 3J 


Process 3J 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.5 1 5 10 

-COLLECTOR CURRENT (A) 


Base-Emitter "ON" 
Voltage vs Collector 
Current 


»!!2i IIIHHi 


0.5 1 5 10 

l c - COLLECTOR CURRENT (A) 


Base-Emitter 
Saturation Voltage 
vs Collector Current 



0.5 1 5 10 

l c - COLLECTOR CURRENT (A) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Safe Operating Area 
TO-126 


Safe Operating Area 
TO-220 


1 = 3 : 

T c = -40”C / , 


0.1 0.5 1 5 10 

l c - COLLECTOR CURRENT (A) 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


I LIMIT DETERMINED \ 
] BY BV ce0 T 


V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 


Switching Times vs 
Collector Current 


0 25 50 75 100 125 150 

T c - CASE TEMPERATURE (°C) 


0.1 0.2 0.5 1 2 5 10 

i c - COLLECTOR CURRENT (AMPS) 


GENERATOR = HP1900A 
DUTY CYCLE = 1% 
PULSE WIDTH = 5-10/us 
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Process 4A Epitaxial Power 


DESCRIPTION 

Process 4A is a double epitaxial silicon NPN mesa 
device with diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

bv ceo 

l c = 200 mA, (Note 1) 

40 


100 

V 

bv cbo 

l c = 1 mA 

60 



V 

bv ebo 

l E = 0.5 mA 

5 

7 


V 

Iceo 

V CE = BV ceo -10V 


10 

200 

MA 

*CBO 

V CB = BV ceo + 20V 


1 

20 

MA 

*EBO 

V EB = 5V 


1 

500 

ma 

h FE 

l c = 2.5 A, V CE = 2 V 

20 


160 


VcE(SAT) 

l c = 4 A, l B =0.4 A 


0.4 

0.6 

V 

Vbe(on) 

l c = 5 A, V CE = 2V 


1.1 

1.3 

V 

Boa 

l c = 3 A, t = 1 sec 

30 



V 

ft 

l c =0.5 A, V CE - 5V, f = 1 MHz 

2 




*d 

l c = 5 A, I B1 = l B2 = 0.5 A 

V cc = 40V 


0.07 


Ms 

t r 

l c = 5 A, l B -j = l B 2 = 0.5 A, 

V cc = 40V 


0.8 


Ms 

t. 

l c = 5 A, I B1 = l B2 = 0.5 A, 

V cc = 40V 


0.4 


Ms 

tf 

l c = 5 A, l B ^ = l B2 = 0.5 A, 

V cc = 40V 


0.5 


Ms 

P D(MAX) 

TO-220 

60 




^ic 

TO-220 



2.08 

°C/W 


Note 1 : Pulsed measurement = 300 ms pulse width. 

AVAILABLE DEVICE TYPES 


NSP5977 

NSP3055 

D44H1 

D44H10 

NSP5978 

2N6098, 2N6099 

D44H2 

D44H11 

NSP5979 

2N6102, 2N6103 

D44H4 

NSP2480 

NSP2020 

2N6100, 2N6101 

D44H5 

NSP2481 

NSP2021 

2N6486 

D44H7 

NSP2482 

NSP205 

2N6487 

D44H8 

NSP2483 


£3 
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Process 4A 



Process 4A 


Process 4A 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



Base-Emitter "ON" 
Voltage vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Gain Bandwidth Product 
vs Collector Current 



0.1 0.5 1 3 10 

l c - COLLECTOR CURRENT (A) 


Junction Capacitance 
vs Reverse Bias Voltage 



12 10 20 100 
V R - REVERSE BIAS VOLTAGE (V) 



1 5 10 50 100 

V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



0 50 100 150 


T c - CASE TEMPERATURE (°C) 
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Process 5A Epitaxial Power 


DESCRIPTION 

Process 5A is a double epitaxial silicon PNP mesa 
device with a diffused emitter. 

APPLICATION 

This device was designed for general purpose 
power amplifier and switching circuits where a 
large safe operating area is required. 


PARAMETER 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNITS 

BVceo 

l c = 200 mA, (Note 1) 

40 


100 

V 

BV CB o 

l c = 1 mA 

60 


150 

V 

bv ebo 

l E = 0.5 mA 

5 

7 


V 

Iceo 

V C e = bv ceo ~ iov 


10 

200 

juA 

*CBO 

V C b = BV ceo +20V 


1 

20 

ma 

*EBO, 

< 

m 

CD 

II 

cn 

< 


1 

500 

juA 

h F E 

l c =2.5 A, V CE = 2V 

20 


200 


VcE(SAT) 

l c = 4 a, l B =0.4 A 


0.5 

0.6 

V 

Vbe(on) 

l c = 5 A, V CE = 2V 


1.2 

1.3 

V 

Boa 

l c = 3 A, t = 1 sec 

30 



V 

ft 

l c = 0.5 A, V CE = 5V, f = 1 MHz 

2 




t d 

lc =5 A, I B1 = l B2 = 0.5 A 

V cc = 40V 


0.03 


Us 

tr 

l c = 5A, l B i = 1 B 2 = 0.5 A, 

V cc = 40V 


0.27 


Ms 

t s 

lc - 5 A, l B i = 1 B2 = 0.5 A, 

V cc = 40 V 


0.3 


MS 

tf 

lc = 5A, l B i = l B2 = 0.5 A, 

V cc = 40V 


0.37 


MS 

P D(MAX) 

TO-220 

. 

60 





TO-220 



2.08 

°C/W 


Note 1 : Pulsed measurement = 300 jus pulse width. 


AVAILABLE DEVICE TYPES 

NSP5974 NSP2955 D45H4 

NSP5975 2N6489 D45H5 

NSP5976 2N6490 D45H7 

NSP2010 2N6491 D45H8 

NSP2011 D45H1 D45H10 

NSP105 D45H2 D45H11 
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Process 5A 




Process 5A 


Process 5 A 


Typical Normalized Pulsed 
Current Gain vs Collector 
Current 


Collector-Emitter 
Saturation Voltage 
vs Collector Current 


Base-Emitter Saturation 
Voltage vs Collector 
Current 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 



0.01 0.1 1 10 
l c - COLLECTOR CURRENT (A) 


Base- Emitter "ON" 
Voltage vs Collector 
Current 


Gain Bandwidth Product 
vs Collector Current 


Junction Capacitance 
vs Reverse Bias Voltage 



l c - COLLECTOR CURRENT (A) l c - COLLECTOR CURRENT (A) V R - REVERSE BIAS VOLTAGE (V) 



1 10 100 
V CE - COLLECTOR-EMITTER VOLTAGE (V) 


Maximum Power 
Dissipation vs Case 
Temperature 



T c - CASE TEMPERATURE (°C) 
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